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ABSTRACT 
Report of XXVII Colloquium Spectroscopieurn Internationale 
9 - 14 June 1991, Bergen, Norway 
Report 91 .33 
W.G. de Ruig 
State lnstitute tor Quality control of Agricultural Products (RI KILT -DLO) 
PO Box 230, 6700 AE Wageningen, The Netherlands 
The Colloquium Spectroscopieurn Internationale is the largest and braadest international congress 
in the field of spectrornetry. lt is organized bi-yearly and covers bath atomie and molecular 
spectrometry. A report of the 27th congress, held in Bergen, Norway, trom 9 to 14 June 1991, is 
presenled here. A list of lectures and posters is included. 
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Het Colloquium Spectroscopieurn Internationale is een tweejaarlijks congres, gewijd aan 
spectroscopische technieken, zowel atomaire als moleculaire spectrometrie. 





Het XXVII Colloquium Spectroscopieurn Internationale werd gehouden in Bergen, Noorwegen, van 
9 - 14 juni 1991 . Er waren ruim 600 deelnemers uit 41 landen en in totaal 439 presentaties in de 
vorm van voordrachten of posters. 
De hoofdonderwerpen waren: 
Spectroscopy in space. 
Role of spectroscopy in environmental studies. 
Trends in atomie and molecular spectroscopy. 
Diversen, waaronder Frontiers in surface and interface spectroscopy en Quantitative 
chemometrics. 
De verschillende spectroscopische technieken waren vertegenwoordigd. Veel ICP, met speciale 
aandacht voor ICP-MS. Ook MS op zich, echter niet toegespitst op multianalyses. Verder NMR, 
laser-fluorescentie en IR/Raman. Speelale aandacht werd geschonken aan speciation en 
onderzoek van oppervlakten. 
Ook was er een tentoonstelling van apparatuur. 
Interessant voor het RIKILT is o.a. de Tracer GC/FTIR van BioRad/Digilab, waarvoor men een 
detectiegrens claimt in het picogramgebied. In sommige gevallen zelfs lager dan met GC-MS, 
bijvoorbeeld voor PCB's. 
2 PLENAIRE VOORDRACHTEN 
De openingsvoordracht van Sabelman (USSR) (A-PL 1) ging over astrofysica. Hierop aan sloot de 
lezing van Woodgate (A-PL2) over de Hubble space telescoop, met een resolutie tot 0,03 
boogseconde, waarmee veel betere spectra dan met tot dusverre beschikbare telescopen te 
verkrijgen zijn. 
Terug op aarde, werd Sir Allan Walsh, de uitvinder van de AAS, gehuldigd met de CSI-Award tor 
major scientific contributions to analytica! spectroscopy. 
Een aparte sessie was gewijd aan de rol van spectroscopie in milieustudies. Van Grieken (8-PL 1) 
besprak de mogelijkheden van EPXMA (electron probe X-ray micro-analysis), LAMMA (laser 
mieroprobe mass analysis) en micro-PIXE (proton mieroprobe analysis) voor het onderzoek van 
luchtstof, o.a. boven de Noordzee. Per nacht kunnen zo'n 100000 meetgegevens worden 
verkregen; door clusteranalyse wordt hier orde in geschapen. Hierdoor kan bij voorbeeld de aard, 
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maar in veel gevallen ook de herkomst van deeltjes in de lucht bepaald worden. Zo bleek lood 
boven de Noordzee voor 40 % uit de atmosfeer, voor 14 % van rivieren en voor 43 % van dumping 
afkomstig te zijn. Krachtcentrales blijken grote luchtvervuilers te zijn. De Sint Romboutskathedraal 
te Mechelen vel i est jaarlijks 1 0 ton aan materiaal; voor andere monumentale gebouwen zullen 
soortgelijke waarden gelden. 
De ozonlaag is een dankbaar object voor spectroscopisch onderzoek. Roth (B-PL3) meldde een 
dramatische ozonvermindering in Antartica: van 320 Dobsoneenheden In 1960, via 200 in 1980 
naar 110 nu (1 Dobsoneenheid = 2,46.1 018 moleculen/cm~. Behalve vanaf waarnemingsstations 
op de aarde worden ook vanuit satellieten waarnemingen verricht, o.a. TOMS (Total Ozone 
Mapping Spectrometry). Hij toonde resultaten van het zuidpoolgebied, met concentraties 
weergegeven in 'false colour'. Men kon daarop in een tijdsverloop van b.v. één jaar op bepaalde 
plaatsen duidelijk een vermindereing zien. Opvallend was, dat de afbeeldingen met een 
tussenpoos van 3 weken een volkomen ander totaalbeeld gaven. In de discussie wewrd niet 
duidelijk wat de spreiding tussen momentopnamen en dus de waarde van de meetgegevens was. 
In de wandelgangen werd gesteld, dat er geen bewijs is voor een werkelijke vermindering van de 
ozonlaag; hoogstens 'evidence'. Vóór beleidsmakers zich er op storten zou de kwaliteit van dit 
soort onderzoeken beter onderbouwd moeten zijnl 
De verdienste van Serman (B-PL4) is het maken van standaarden In zijn laboratorium te Ottawa 
voor milieuonderzoek. Hij besprak de verschillende technieken voor spoor -metalen en 
presenteerde de volgende aantoonbaarheidsgrenzen: 
FAAS ICP-AES GFAAS ICP-MS ASV 
As 0,02 30 1 0,05 0,2 
Cd 1 1,5 0,015 0,02 0,015 
Co 4 3 0,05 0,02 0,015 
Cr 3 3 0,05 0,02 
Cu 1,8 1,3 0,1 0,03 0,03 
Fe 5 1,5 0,2 1 
Hg 0,02 0,007 5 0,03 
Mn 1,8 0,6 0,05 0,04 
Ni 5 6 0,5 0,03 0,015 
Pb 9 30 0,25 0,02 0,01 
Se 0,02 90 0,1 0,5 
Zn 1,2 1,5 0,05 0,08 0,06 
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ICP-MS paart de mogelijkheid van multi-elementanalyse van emissiespectrometrie met de 
gevoeligheid van de grafietoven. Bovendien is isotoopverdunning relatief gemakkelijk. 
Met HPLC-ICP-MS is speciatien met chromatografie mogelijk; interfacing met narrow-
borekolommen geeft geen problemen. 
In de sessie 'Trends' vertelde Me laren (C-PL 1) dat in de 7 jaar dat ICP-MS commercieel 
verkrijgbaar is er 400 instrumenten geïnstalleerd en 250 verhandelingen verschenen zijn. De 
'tweede generatie'apparaten hebben aanvankelijke moeilijkheden, o.a. betreffende monsterinvoer 
goeddeels overwonnen, de bediening Is eenvoudiger geworden, aantoonbaarheidsgrenzen 
verlaagd, precisie verhoogd en interferenties verminderd. Het toepassingsgebied Is verruimd van 
aanvankelijk geologische toepassingen tot milieu-, klinische en industriele monsters. 
Bij de 'final frontiers' van ICP-AES en ICP-MS noemde Hlefje (C-PL2) de ontwikkeling van krachtige 
en betrouwbare lineaire en twee-dimensionale array-detectoren, de verbeterde monsterinvoeren 
stabielere power supplies en robuustere ontwerpen. Het begrijpen van matrix-Interferenties en 
aerosol karakterisering zijn nog onopgeloste mysteries. Voor de studie van de vlam vertoonde hij 
fraaie driedimensionale !CP-tomografie-afbeeldingen. 
Was GC-MS al eerder door Oehme (B-PL2) voor het milieuonderzoek aan de orde gesteld, 
Nibbering (C-PL4) besprak de prielpas en toepassingen van Fourier Transformatie Ion Cyclotron 
MS. Door excitatie van de lonen in een cyclotron wordt een zeer hoge resolutie (m/z = 1 08 bij m/z 
= 18) en nauwkeurigheid ( < 1 ppm voor m/z = 18 - 500) verkregen bij een groot dynamisch bereik 
(1 03) en hoge gevoeligheid (ng gebied). 
In tegenstelling tot IR is Ramanspectroscopie tot dusverre beperkt gebleven tot research 
toepassingen. Schrader (C-PL6) is door het beschikbaar komen van nieuwe lasers optimistisch 
over praktische toepassingen, bij voorbeeld voor meting in een produktieproces 'on the spot' met 
behulp van optical fibres. 
Grassenbauer (D-PL1) besprak de vooruitgang in het onderzoek van oppervlakken met 
spectroscopische technieken. Het is nu mogelijk om met SIMS (Secondary Ion Mass 
Spectrometry) 2 ppb Fe-56 in een monolaag van Si te detecteren; hierbij zijn slechts 30 Fe atomen 
nodig voor een datapunt 
De laatste plenaire voordracht betrof Kwantitatieve Chemometrie. Martens (D-PL4) maakte duidelijk 
hoe multivariate calibratie de selectiviteit, betrouwbaarheid en toepasbaarheid van spectrale 
gegevens kan verhogen. 'Approxlmately right is better than precisely wrong.' In een persoonlijk 
gesprek vertelde hij mij, dat men In Noorwegen chemometrie wil toepassen bij de dopingcontrole 
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voor de komende Olympische Winterspelen in Lillehammer. Het aantonen van het gebruik van 
drugs wil men niet slechts baseren op het aantonen van de drug zelf, maar mede op de 
aanwezigheid van metabolieten. Voor de multivariate analyse van drug + metabolieten is een 
computerprogramma nodig, waarvan de algorithmen vrij toegankelijk zijn, zodat ze juridisch 
gecontroleerd kunnen worden, zeg maar een vrij toegankelijke Unscrambler. (Martens brengt 
Unscrambler op de markt.) Het dilemma is, dat het ontwikkelen van zo'n programma commercieel 
niet aantrekkelijk is. Hiervoor zoekt men nog een oplossing. Voor het RIKILT kan deze ontwikkeling 
heel interessant zijn, Martens zal ons op de hoogte houden. 
3 RI KILT BIJDRAGE 
Dit betrof 'The role of spectrometric methods in legal procedures tor food control' door W. G. de 
Ruig, A.A.M. Jansen en F.A. Huf (A-P0-41). 
Wij waren als poster ingepast op een heel gunstig tijdstip, namalijk op maandag. In tegenstelling 
tot de andere dagen was er op maandag geen concurrentie van gelijktijdige orale voordrachten. 
Er was dan ook behoorlijke belangstelling; het probleem: wat is de kwaliteit van 
keuringsprocedures en hoe meet je die? bleek ook bij andere laboratoria te leven. 
4 PARALLEL· EN POSTERSESSIES 
Er waren 167 voordrachten In 6 of 4 parallelsessies en 254 posters. Hieronder volgt een kleine 
greep uit de veelheld van onderwerpen. 
Sadler (A-6.2) over analytische NMA, van metallodrugs tot lichaamsvloeistoffen. Er zijn de laatste 
twee jaar enorme vorderingen gemaakt bij de analyse van plasmaproteinen. Het is mogelijk het 
enorme signaal van water te onderdrukken. 
EYY ((A-6.3) besprak speciatie van arseenmetabolieten In urine met HPLC-AAS. 
Voor de koppeling van HPLC met ICP-MS werd een thermospray-membraanseparator door Webb 
(A-6.4) geoptimaliseerd. 
Voor ICP-MS kan een niet-specifieke calibratie voordelen hebben, McCurdy (A-3. 7). 
Er is vooruitgang geboekt in HR fluorescentie spectrometrie, Veldhorst (A-4.5). Door ezymatische 
hydrolyse vooraf zijn benzpyreen-metabolieten te onderscheiden. 
Brennar (A-2.8) besprak methoden om voor ICP-AES de signaal/achtergrondverhouding en de 
aantoonbaarheidsgrens te verbeteren. 
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De vele interferenties in biologische matrices voor ICP-MS met een conventionele verstuiver 
worden voorkomen door een electrothermische verdampingstechnlek toe te passen: EVP-ICP-MS, 
P au I (A-P0-16). 
Het gehalte aan zware metalen op diverse plaatsen in de Elbe In Duitsland (Hg, Pb, Cd, Zn, Cu, 
Ni, As) is hoger dan in de Rijn in 1991 maar lager dan In de Rijn in 1978, Waidman (A-P0-8). De 
Rijn is voor wat betreft zware metalen veel schoner geworden: b.v. Tl bij Emmerik was in 1978 4,5-
5,4 ppb; in 1990 1,5-1,8 ppb. 
Matrix isolatie voor IR onderzoek is niet langer het terrein van enkele specialisten, maar 
toegankelijk voor brede toepassing, Klaeboe (B-1.1). 
Een reeks posters handelde over toepassingen van FTIR (B-P0-18 t/m 35), al dan niet in 
combinatie met andere technieken, zoals NMA of MS. Een aantal interessante titels was echter niet 
aanwezig (B-P0-18,19,20,22). Voor PCB's kunnen met GC-FTIR-MS positie-isomeren (die 
verschillende carcinogeniteit vertonen) gedetecteerd worden, Hembree (B-P0-25). 
De Loos-Vollebrecht (B-P0-7) heeft de ruis in ICP-AES bestudeerd. Bij een hoge matrix-
concentratie in het monster is de monsterinvoer in het plasma erg belangrijk. 
Voor het bepalen van de aantoonbaarheidsgrens van single i ons heeft Falk (C-3.1) de methode 
van alkemade toegepast. Voor ICP-MS Is de aantoonbaarheidsgrens 1 09 atomen. Vervanging van 
de verstuiver door een grafietoven zou dit nog een factor 1 00 omlaag brengen. De laagste 
aantoonbaarheidsgrens wordt verkregen met LEAFS-GF (laser excited fluorescence graphite 
furnace). 
Met de ultrasonic nebulizer (UDX) van Baird Atomie kan de aantoonbaarheidsgrens van ICP-OES 
drastisch verlaagd worden, zodat kan worden voldaan aan de eisen die door het U.S. 
Environmental Proteetion Agency gesteld worden In het Contract Labaratory Program (CLP), Klok 
(C-P0-7): 
Aantoonb.grens CLP eis Aantoonb.grens 
ICP-OES UDX 
As 50 10 2,6 
Pb 25 3 1,6 
Se 50 5 2,3 
Tl 50 10 4,4 
Hg 30 0,1 1,0 
ICP-OES wordt door Jansen (C-P0-11) toegepast als snelle methode voor de controle van 
smeeroliën. Door gebruik te maken van de 'ratio-methode', met Co als interne standaard werden 
de volgende omstandigheden gehaald: nauwkeurigheid beter dan 5%, precisie < 1% RSD, lange-
termijnstabiliteit < 5%, geen viscositeits- en matrixeffecten, 1 0 ~tm deeltjes toelaatbaar. Bij de 
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directe methode traden grote afwijkingen op. 
Voor de analyse van metalen in klinische monsters met GFAAS bleken de volgende matrix 
modifiers goed te voldoen, Wróbel (C-P0-64). 
Element Modifier-stabilisator Verhoging verastemg, K 
Al Mg(NO:J2 350 
Cd H3P04 400 
Co Pb(NO:J2 300 
Cr Mg(NO:J2 300 
Mn HN03 300 
Pb H3P04 400 
De Bruin (D-3.1) besprak foutenbronnen In y-spectroscopie. Met de gevoeligheid zit het wel goed, 
maar de nauwkeurigheid laat vaak te wensen over. In een BCR onderzoek naar spoorelementen in 
kabeljauw door geselecteerde laboratoria moest 20% van de resultaten verworpen worden. 
Resultaten voor Fe varieerden van 4000 - 9000 11g/g. Bij die onderzoek werd o.a. 
neutronenactivering met spectrametrische detectie toegepast. 
Foutenbronnen bij de y-specrtometrie zijn: onzekerheid in vulgewicht, sompieken, sequentiële 
röntgen en y-emissie, gevoeligheid voor zelf-adsorptie, anisotropie. 
ICP-MS kan thans met succes toegepast worden voor ultra-spoorelementanalyse, Vanhoe (0-2.3). 
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Traditiegetrouw was er een vrij uitgebrelde tentoonstelling. De meeste grote apparatenfirma's 
waren vertegenwoordigd: Baird, Blorad, Fisons (VG), Jenaaptik Carl Zeiss Jena, Perkin-Eimer, 
Philips, Simens, Spectro Analytica!, Tracor, Varian. Verder waren er een aantal stands met 
referentiematerialen en uitgevers: Elsevier, Pergamon, Wiley, alsmede The Royal Society. 
VeeiiCP, voorts 'klassieke' AAS, IR, UV/vis, en hulpapparatuur zoals magnetrons. 
De Tracer GC/FTIR van Blorad berust op het principe dat een GC kolom uitmondt vlak boven een 
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Csl kristal, dat met vloeibare stikstof wordt gekoeld en dat in twee richtingen beweegbaar is. Het 
gaschromatogram wordt als het ware op het kristal ingevroren en kan meteen, maar ook 
naderhand in transmissie gemeten worden via een microscoop met daarop een MCT detector. 
Nieuw ten opzichte van het eerdere Cryolectsysteem Is, dat het geheel In één unit verenigd is en 
hoogvavuüm wordt gehouden, en dat de meting In doorzicht plaats vindt, waardoor de spectra 
beter vergelijkbaar zijn met referentie-vaste stof-transmisslespectra. 
De claim 'met gevoeligheid van GC-MS' blijkt in te houden een aantoonbaarheidsgrens van 1 oo -
500 pg onder routine-omstandigheden. Wel kan ten opzichte van GC-MS aanvullende informatie 
worden verkregen over isomerie en structuur. 
Met het 'Fast reaction kinatics software packadge' van Biorad Is het mogelijk tot 60x/sec een 
volledig spectrum te scannen. Dit is van belang bij kinetische studies naar biochemische 
achtergronden in eiwitchemie of toxicologie. 
6 ACTIVITEITEN SOVJET-INSTITUTEN 
Opvallend was, dat op dit congress een aantal instituten uit de USSR aquisitie pleegden. Het 
lnstitute of Physics prijst laser induced fluorescence analysis aan als ultra-gevoelige, snelle en 
eenvoudige methode, geschikt voor massa-onderzoek (Bijlage). 
Het Vernadsky lnstitute of Geochemistry and Analytica! Chemistry van de Academie van 




7 OVERZICHT LEZINGEN EN POSTERS 
A-PLl: Astropbyslcsand XUV Spectroscopy 
Sobelman, 1., 
Moscow, USSR (lnvitcd) 
A-PL2: Spectroscopy from tbe Hubble Space Telescope 
Woodgate,B.E., 
Grcenbelt, USA (Invitcd) 
PLENARY SESSIONS 
CSI-Award tor Major Sclendftc Contrlbudoas to Aaalydcal Spectroscopy 
Recipicnc Sir Alan Walsh, Australia 
Contributions by: 
Butler, L.R.P. Pretoria. Souih-Africa 
Larkins, P. Clayton, Australia 
Sturgeon. R. Ottawa, Canada 
Hulanicki, A.(IUPAC) Warsaw, Polend 
Role or Spectroscopy In Eavlronmeatal Studles 
B-PLl: MJcro-Analysls orladlvidual Envlronmental Partldes. 
van Grieken R., Rojas, C., van Put, A., Xhoffer, C. and Wou-
ters, L 
Antwerpcn,Belgium (lnvited) 
B-PL2: Gas Chromatograpby!M.a Spectrometry: Beaeftts and 
Llmltadoas or an Indlspensable Metbod In Eavlronmeatal 
Analysls 
Oetune,M. 
Lillescmn, Norway (Invited) 
B-PL3: Stratospberlc Ozoae Depletloa: Tbe Role otSpectroscopy In 
Stratospberlc Trace Gas Researc:b 
Rolh,A., 
Mainz. FRG (lnvited) 
B-PLA: Analysls or Eavlroameatal Samples tor Trace Metals 
Berman,S. 
Ottawa, Canada (lnvitcd) 
B-PLS: AppUcadoa ofNuclear Analytk:al Tecbn.lques In Eavlroa-
mental Research 
Salbu, B. and Stejnnes E 
Trondheim, Norway (lnvitcd) 
B-PL6: The Role ofRefereace Mattrials In Eavlronmental Monito-
ring 
Byme,A. 
Ljubljana, Yugoslavia (lnvited} 
Trends la Atomie and Molecular Spectroscopy 
C-PLl: The Secoud Generadonor ICP Mass Speetrometry 
Mclaren,J. 
Ottawa, Canada (lnvited) 
C-PL2: Recent Developmeats and Flnal Frontiers In ICP Spectrame-
try 
Hieftje, G. 
Bloomington, USA (Invited) 
C-PL3: The Glow Dlscbarge: A Versatlle Souree for Atoms, Molecu-
les, Pbotons and loos 
Harrison, W.W. 
Gainesville, USA (Invited) 
C-PLA: Prlnclples and AppUcatloa or Fourler Transform Ion 
Cyclotron Resoaance Mass Speetrometry 
Nibbering, N.M.M. 
Amsterdam, The Nelherlands (lnvited) 
C-PLS: Mass Speetrometry tor Process Analysls: AD Accepted 
Tecbnlque 
Scrivcns, J.H. 
Wilton, UK (lnvited) 
C-PL6: New Aspects or Analytlcal Ramaa Spectroscopy 
Schrader, B. 
Essen, FRG (.twited) 
D-PLl: Frontiers In Surface aad Interface Spectroscopy 
Grasserbauer. M. 
Vienna, Aust:ria (Invited) 
D-PL2: PIXE and Complementary Nudear Methoeis forTrace 
Element Determlnatloa 
Johansson, S. 
Lwtd, Swedcn (Invited) 
D-PL3: Appllcadon ofMultlnuclear Magnette Resonance Spectrosco-
py to Solvatton and Aggregadon Pbenomena In Solutlon 
Delpuech, JJ. 
Nancy, France 
D-PLA: Quantltatlve Cbcmometrlcs: How tbe Selectlvlty, ReUabUity 
and Relevanee of Speetral Data Cao Be lmproved by Muiti-
varlate Callbratlon 
Martcns, H. 
As, Norway (Invited) 






Molecular Spectroscopy-Studles of Complexes and 
Structures 
Plasma Atomie Emlsslon Spectrometry-Cbaracterlzatlon and 
Instromental Developments 
ICP-MS: Characterizadon and Instrument'll Developments 
Ad vances In Atomie and Molecular Spectroscopy I 
Electrothermal Atomie Absorptlon Spectrometry: Funda-
mental Studles 
A-6: Spectroscopie Methoeis for Spedation 
POSTER SESSION A 






Molecular Spectroscopy - Tecbnlques and Instrumentatlon 
Comblned Tecbnlques Uslng Atomie Emlsslon Detectors 
Ad vances In Atomie and Molecular Spectroscopy ll 
Methoeis for Surface and Homogenelty Studles 
Tbe Analysls ofSolld Samples by Optica) Atomie 
Speetrometry 
B-6: Atomie Absorptlon Spectrometry: Appllcadons I 
; POSTER SESSION B 







Cbaracterizadon of 011 Components Uslng Spectroscopie 
Metbods 
Plasma Atomie Emlssfon Speetrometry - Áppllcatlons 
Ad vances In Mass Speetrometry 
X-ray Speetrometry 
Atomie Speetrometry - Fundamental Aspects 
Sample Introduetion for Llqulds In Atomk Spectroscopy 
POSTER SESSION C 





Molecular Spectrosc:opy: Analytlcal A ppDcatloos 
ICP- MS: AppUcatlons 
Nudear Teclmlques: Developments and Appllcatlon 
Atomie Absorpdon Spectrometry: Appllcadons ll 
~'Yl~Y 
Wiley . . . The Leading International 
Publisher of Books and Joumals 
in the Spectroscopy Field 
STAND 16 
Major Established Journals: 
* Biologica! Mass Speetrometry 
* Organic Mass Speetrometry 
* Rapid Communications in Mass Spectr~metry 
* Mass Speetrometry Reviews 
* X-Ray Speetrometry 
* Joumal of Raman Spectroscopy 
* Magnetic Resonance in Chemistry 
* NMR in Biomedicine 
Look to Wiley to keep abreast of the latest research 
and developments in the field. 
Visit our stand No. 16 to view the latest book and joumal publications. 
JOHN WILEY & SONS LTD 
Baffins Lane, Chichester 










MOLECULAR SPECTROSCOPY - STUDIES OF COMPLEXES AND 
STRUCTURES 
Chairman: Klaeboe, P., Norway 
Temperature Effects on the Lowest Energy Exclted States of 
Binuclear Organometalllc Tungsten Complexes 
Zulu. M.M. and Lees, AJ. 
Kwadlangezwa, South Africa (Invited) 
Interpretation of X-Ray and Pbotoelectron Spectra on Some 
d-Metal Compounds Based on X- Calculatlon 
Neyman K. andNasluzov, V.A. 
Krasnoyarsk, USSR 




NMR Structure Determlnation of Plant Extncts 
Cox, P.A., Bohlin, L., Perera, P., Owen. N., Li, D., Mayne, C.L., 
Orant, D.M and Pugmire, RJ. 
Provo, USA 
Fourier Transform Raman and lnfrared Characterization of 
Oxazepam, Lorazepam, Temazepam and Lormetazepam 
Neville, G.A. and Shurwell. H.E. 
Ottawa, Canada 
Spectroscopie Studies of Cobalt and Iron Hydroxo-
Complexes In Highly Alkaline Electrolytes 
Kamnev. A.A. and Ezhov, B.B. 
Saratov, USSR 
Electronlc Speetral Properties oflron-Azldo ComplexesIn 
Presence of Different Solvents 
Masoud. M S and El-Mallah, N.M. 
Alexandria, Egypt 








PLASMA ATOMIC EMISSION SPECTROMETRY - CHARACTER-
IZA TION AND INSTRUMENT AL DEVELOPMENTS 
Chainnan: Hieftje, G., USA 
Is Our Knowledge ofthe lnductlvely Coupled Plasma 
Complete 
Mermet. JM. 
Villeurbarute, France (lnvited) 
A New High Speed Flexible Plasma Emisslon System: Design 
and Performance 
Routh, M.W., Vogel, W., Pilloud, F., Cassagne, P., Sermin. 
ll..E.. Fry, R.C. and Kenessey, B. 
Ecublens, Switzerland 
DynamJc OtT Peak Background Correction (OBC) for Low 
Level Analysls In Geological Samples by lnductively Coupled 
Plasma Atomie EmJsslon Speetrometry (ICP-AES) 
Mu!lins. C.B., Tyler, G. and Finotello, F. 
Whalton-on-Tharnes, UK 
Matrix Effect of Easlly Ionlzed Elements on the Spatlal 
Distributton of Electron Number Density In ICP Discharge 
Uslng OpUcal Fiber Probe and Photodlode Array 
Spectrometer 
Xiao, J., Li, Q., Qian, H., Li, W. and Zham:Z 
Guangzhou, China 
MIP Atomie Emlsslon Speetrometry Wltb a TMOIO 
Resonator and a Surfatron 
Broekaen. J.A.C., Leis, F., Tschöpel, P. and Tölg, G. 
Dortmund, FRG 
Comparatlve Study of EvaporaUon of lmpurltles In Ceramlc 
Materlals Using ETV -ICP- and DC-ARC-Spectrometry 
Njckel. H., Zadgorska, Z. and Florian, K. 
Jülich, FRG 









Computer Simulation on Mixed-Gas ICP Discharges 
Monxaser A, Cai, M. and Mostaghimi, J. 
Washington OC, USA 
Optlmization of Intenslty Measurement and Acqulsltion In 
Muitielement Sequentia] Analysls by ICP-AES- Variabie 
Resolutlon and Mathematical Modes ofMeasurement 
Impraves SIB Rattos and Llmlts ofDetection 
Le Marchand, A. and Breoner.I.B. 
Jerusalenl, lsrael 
A New High Electron Number Denslty Inductlvely Coupled 
Plasma Torch ConftguraUon Utillslng Axial Viewlog 
Dahlquist, R.L., Eldridge, R., Tasker, D., Kenessey, B. and 
Sennin D.F, 
Ecublens, Switzerland 
ICP-MS: CHARACTERIZATION ANDINSTRUMENTAL 
DEVELOPMENTS 
Chainnan: McLaren, J., Canada 
Wet or Dry Plasma for lnductlvely Coupled Plasma Mass 
Speetrometry 
Wmjams. J.G. and Gray, A.L. 
Egharn, UK (lnvited) 
Reductlon ofPolyatomic Ion Interlerences in lnductlvely 
Coupled Plasma-Mass Speetrometry (ICP-MS) 
Houk;. R.S., Snlith, F.G., Wiederin, D.R. and Alves, 
L.Anles, USA 
A Metbod for Reduclng tbe Physical Effects of High Dissol-
ved Soli<ls In ICP-MS Analysls 
Wms. J.D., Jarvis, K.E. and Williarns, J.G. 
Egharn, UK 
A Comparlson on lnternal and External Drift Correction 
Procedures to Compensate for Analyte Slgnal Change In ICP 
Speetrometry 
Jarvis. 1., Jarvis, K.E. and Wills, J.D. 
Kingston-on-Than1es, UK 









Preclse lsotope Ratio Measorements by ICP-MS and Tbelr 
Applicatlon In Stabie lsotope Tracer Exper lments 
Kojrtyohano . S .R 
Norwalk, USA 




Non-SpedOe Callbratlon In ICP-MS 
McCurdy. E .. Potter, D. and Hutton. R.C. 
Cheshire, UK 
Analysis of Conductlog Sollds by ICP-MS Wlth Spark 
A biatlon 
Jakubowski, N .• Sack, B.and Stuewer, D. 
Dortmund. FRG 
ADV ANC ES IN A TOMIC AND MOLECULAR SPECTROSCOPY I 
Cha.IDnan: Larkins, P., Australia 
Pboton Detection Based Upon Laser Assisted Ionization: 
Theoretica! and Practical Concentratlons 
Omenetto. N 
Ispra, Italy (Invited) 
Detectlon orTrace Elementsin Environments! Samples by 
Laser Indoeed Atomie Floorescence 
Bolshov.M. 
Moscow Region, USSR (Invited) 
Determlnation of Uranium in Environments! Samples by 
Time-Resolved Laser-Indoeed Spectrotluorometry 
Ioumier. B • Carrelet. J., Moulin, C .. Ledowt, J.F.. Amourowt. 
J.C. and Golmard, D. 
Is Sur Iille. France 









Laser-Indoeed Floorescence as Chemica! Sensor Principle 
Njessner R , Panne, U. and Krupp, A. 
München. FRG 
High Resolotlon Floorescence Speetrometry In 
Envlronmental Analysls 
Velthorst. N.H .. Ariese, F .• Hoomweg, G.P., Hofstraat, J .W. and 
Gooijer, C. 
Amsterdam, The Netherlands 
The ReHablllty of tbe DOAS-Tecbnlque at Measurements on 
Gases at High Temperstores 
Meligvist J.. Axelsson, H. and Rosen. A. 
Göteborg. Sweden 
Thermal Lens Spectroscopy as Perspectlve Metbod for 
Envlronmental Local Analysis 
Grishko. V.I. 
Novosibirsk, USSR 
ELECTROTHERMAL ATOMIC ABSORPTION SPECTROMETRY: 
FUNDAMENTAL STUDIES 
Chairman: Frech. W .• Sweden 
Graphite - An Outstanding Materlal 
Ulsaroer. W. and Müller, R. 
Bonn, FRG (Invited) 
Evaporatlon, Thermal Dissoclation, Carbotbermal Redoction 
and Thermal Decomposltion of Substances. A General 
Approach to the Theoretica! Calculation of Kloetles 
L'vov B.V. 
Len.ingrad. USSR (Invited) 
Infloence ofGrapbite Furnace Substrate Material on 
Dlsslpatlon of Atomie Vapor 
Zhen~ Y.S and Peng, Y. 
Changchun, China 









Enhanclng Experimental Informatlon Uslng Monte Carlo 
Technlques 
Holcornbe. J.A. and Güell, O.A. 
Austin, USA (Invited) 
Computer-Asslsted Messurement of Gas Temperatures In 
Electrotberma) Atomizers Used for Atomie Absorptlon 
Spectroscopy 
Bello, F.B .• Hibbert, D.B. and Matousek. J.P. 
Kensington NSW, Australia 
Ralsing Gas Tempersture in Furnace and lt's Appllcatlon 
Yasuda. K., Hirano, Y. and Shirasaki, K. 
lbaraki, Japan 
SPECTROSCOPie METHODS FOR SPECIA TION 
Chairman: Bulska, E., Poland 
Trace Elements Spedation in Blology and Medlclne - Trends 
and Problems 
Behne D 
Berlin, FRG (lnvited) 
Analytlcal NMR Spectroscopy: From Metallodrugs to Body 
Flulds 
Ranford, J.D. and Sadler. P. 
London, UK (lnvited) 
Determlnation of Arsenlc Metabolltes in Urine by Combined 
HPLC-AAS 
~ and Hakala, E. 
Oulu, Finland 
Optlmization of a Tbermospray-Membrane Separator 
Interface for CoupHng HPLC to ICP-MS 
Lukasiewicz, RJ. and Webb B.D. 
Brea, USA 






A Procedure for Speciating Nlckel and Vanadium Com-
poundsIn Crude OiJs Utlllzlng HPLC-Tbermospray-ICP-MS 
Lukasjewjcz. R.J., Saunders, D.L. and Webb.B.D. 
Brea, USA 
CoupHng ofHPLC and ICP-AES for Spedation 
De Loos-Vollebre~t. M.T.C., Laborda, F., van Wijngaarden-
Hesseis and de Galan, L. 
Delft, The Netherlands 
Spedation and Quantltation ofVolatUe Trace Elements 
Uslng Coupled GC-ICP-MS 
Cri~hton. J.S , Jones, M.S. and Blatchford,C.G. 
Sunbury-on-Thames, UK 
Trace Metal Spedation in a Biological Productlve Tropical 
Fresbwater Lake Wltb a Seasonal Hypollmnlon 
Le~~ett. K.E.A 
Harare, Zimbabwe 
Indirect AAS Determination of Sulpbate in Human Blood 
Serum 
Das. A.K. and Chattaraj, S. 
Burdwan, India 
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· Sample Introduetion Into the Inductively Coupled Plasma by 
Tbermospray Injectlon 
Coetzee.P.P. and Robinson J. W. 
Johannesburg, South Africa 
Enhancement Sensitivity Effect of Organlc Reagent on Ytterbium, 
Aluminium and Chromium in AAS 
~. Mu. H .. Shi. H. and Lin. F. 
Tianjin, China 
Ultrasonic Nebulisation for ICP-OES: A Performance Documentation 
Van Eijk, A .• Uitbeijerse, E. and Klok;. A. 
Zoeterwoude, The Netherlands 
AAS Determinatlon of Lead by Hydride Generation and A tomization 
under Low Pressure 
Zban~. B. and Feng, J. 
Tianjin, China 
Characterlzation of a New Slngle-Bore, Hlgb Pressure Nebuliser for U se 
In ICP-AES 
Todoli, J.L., Hernandis. V . Todoli, J.L. and Canals, A. 
Alicante, Spain 
The Advent ofthe Truly Electrooie PubHeation in Atomie Spectroscopy 
Boumaus. P. 
Eindhoven, Thc Netherlands 
Analytica! Performance of a Rotatlng Dlsc Nebulizer 
Rademcyer. C. and Collins, C.S. 
Pretoria, South Africa 
Thalllum Determlnation in Sediments of the Rlver Elbe Uslng Isotope 
Dllution Mass Speetrometry (IDMS) wltb Thermal Ionlzatlon 
Wajdmann E. and Stoeppler, M. 
Jülich, FRG 
Studies on Multistep Protoionization Efficiency 
Mjyabe. M .. Wakaida,l. and Arisawa, T. 
Ibaraki-kcn. Japan 




Comparlson of lnduetively Coupled Plasma Atomie Emlsslon Speetro-
metry wlth lnduetlvely Coupled Plasma Mass Speetrometry for the 
Determlnatlon of Lead Uslng On-line Hydride Generation 
~ and Fellows, C. 
Cambridge. UK 
The Determlnation of Minor Amounts of Rare Earth Elements In High 
Purlty Earth Oxides by HPLCIIDMS 
Stjjfhoom. P.E .• Stray. H. and Hjelmseth, H. 
Kjeller, Norway 
Microanalyze of Geological Samples with Laser 
Ablation ICP/MS 
Borsjq. M. and Bate!, A. 
Or1eans, France 
A-P0-13 Appllcatlons ofiCP-MS with Sample Introduetion by Flow Injeetlon 
Vö!J.ko.pf. U,. Stroh, A. and Paul, M. 
Überlingen, FRG 
A-P0-14 Analysis of Some Certifled Reference Materials by ICP-MS 
!Wyseb 0. and Vadset, M. 
Lillestn~m, Norway 
A-P0-15 Appllcatlons of Spark Souree Mass Speetrometry /SSMS/ln the 
Analysis of the Materlals for Microelectronles 
Ka)jnowskj K , Karas, A. and Dabrowska, D. 
Warsawa, Poland 
A-P0-16 Appllcation ofiCP-MS to the Analysis ofBiologlcal Samples 
Paul. M .. Meiners, S., Völlkopf, U., Stroh, A. and Brückner, P. 
Überlingen, FRG 
A-P0-17 Investlgation of Composltion and Microstructure of GalHum Oxide 
Fine Dlspersed Powders Applylng the Methoeis of Laser Mass Spectro-
metry, X-ray Di.ffraction, Scanning and Transmission Mlcroscopy 
Kalinjchenlço. Y.V,, Platon, V. V., Rakhlin. M.Y. and Rodionov, V.E. 
Kiev, USSR 
A-P0-18 Tbe Direct Determlnation of Hydrocarbon Composltion of Gasoline by 
Mass Spectroscopy 
Xu....S.. and Fangling. L. 
Zi Bo City, China 










Ellmlnatlon of Speetral Interferences by Anion Exchange Separatlon 
for the Determlnation ofTrace Metals In Blologlcal Samples by ICP-
MS-Mass Speetrometry 
Goossens. J., Vauhoe. H .• J .• Vanhaecke, F. and Dams. R. 
Ghent, Belghun 
Comar - PC Database for Certlfted Reference Materlals 
Klich H 
Berlin, FRG 
Calibration In Mlcroanalysis 
Blahoz 0. and Anstand 
Ostrava-KWtcice, Czechoslovakia 
A New Metbod for Analysls of Iron-Titanium Ores by U se of Emisslon-
Transmlsslon (E-T) Technlques Vla EDXRF Spectrometer 
Zararsiz. A. 
Ankara, Turkey 
XRF Analysis of Amorpbous AUoys Tbin Layers Uslng Fundamental 
Parameters 
Stankjewjcz, W, and Mzyk, Z. 
Gliwice, Poland 
XRF Determination of Au and Pt In Geologlcal Materfals wlth Pre-
Uminary Isolation by Microwave Plasma 
Dmjtriev, S.N" Zhuravleva, E.L. and Lebedev, V.Y. 
Moscow, USSR 
Boron Determlnatlon In Boropbospbosillcate Glass Films on Silicon 
Wafers by Low-Energy Electron Indoeed X-ray Speetrometry 
(LEEIXS) 
Charboonier. M., Gaillard. F. and Romand, M. 
Villeurbanne Cedex. France 
Long-Wavelength X-ray Speetrometry for Surface and Near- Surface 
Analysis 
Romaud, M., Charbonnier, M. and Gaillard, F. 
Villcurbanne Cedex. France 
Standard Metbod for Routine Determlnatlon of Major and Minor 
Elements Content In Titanium Ores and Raw Materfals by XRF 
Speetrometry 
Przepiera. A .• Wjsnjewski, M and Jablonski. M. 
Police, Poland 
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A-P0-28 
A-P0-29 
A Mocllfled Standard Addltlon Metbod for XRFS 
Anderssou M, and Olin. À. 
Uppsala, Sweden 
X-ray Speetral Mlcroanalysls of the Phase Composltlon of HTSC 
BlPnSrCaCuO Ceramlcs on the Base of Cbemometrlc Approaches 
Bondaren]<o.I.I., Treiger, B.A., Rezvitskii, V. V. and Mazalov, L.N. 
Kirovograd, USSR 
A-P0-30 X-ray Electron Probe lnvestigatlon of the Cbemlcal Statesof Atoms in 
Cd.Hg1_, Te/GaAs Th in Films 
Trei&er- B.A.. Rezvitskii, V.V., Bondarenko. IJ .. Volkov, L.A. and 
Mazalov, L.N. 
Kirovograd. USSR 
A-P0-31 Rapld Radlocbemlcal Neutron Activatlon Analysls oflodlne In Urine by 
Different Separatlon Tecbniques 
DennelL M" Slejkovec, Z., Porenta, M., Stegnar, P .• Hojker, S., Porenta, M. 
and Sestakov, G. 
Ljubljana, Yugoslavia 
A-P0-32 INAA Determlnatlon of Major and Trace ElementsIn Airborne 
Partlculate and Data AppUcatlon In "Receptor Model" 
Bonanni, P .• Falchi, G., Galleui, M. and Mjcheui. I. 
Roma, ltaly 
A-P0-33 Instrumental and Radlochemlcal Actlvatlon Analysls of Tin Reference 
Materfals 
Kolotov, V.P., Dogadkin. N.N .• Chapyzhnikov, B.A., Karandashev V and 
Saveliev, B.V. 
Moscow, USSR 
A-P0-34 The Determlnatlon of Mlcroamounts of Toxlc Elementsin Envlron-
mental Samples Uslng Neutron Activatlon Analysls 
Vircavs, M. 
Salaspils. Latvia, USSR 
A-P0-35 Appllcatlons of Stabie Isotope Analysls in FoodstutTs SurvelUance and 
Envlronmental Research 
Pichlmayer F and Blochberger, K. 
Seibersdorf, Austria 
A-P0-36 Determlnatlon of Trace Metals In Flsb Samples by ICP-Mass Spectro-
metry: Comparlson wlth Atomie Absorptlon Speetrometry 
Pedersen. B. and Pritzl, G. 
CharlottenlWld, Denmark 










Determination of Aluminium In Splrltuous Drlnks 
Qonzales-Ponal. A .. Baluja-Santos, C. and Coto-Rosende, MJ. 
Santiago, Spain 
Determlnatlon of Arsenlc by Hydride Generation Atomie Absorptlon 
and a Critica! Comparative Study of Tbls Tecbnlque wltb Platform 
Furnaee Zeeman Atomie Absorptlon and Induetively Coupled Plasma 
Atomie Emisslon After Dry Ashlng as Metbods for Determlning Arsenk 
In Seafood Products 
Ybanez, N., Cervera, M.L. and Montoro R 
Valencia, Spain 
Platform-Furnace Zeeman Atomie Absorptlon Spectrometrlc Delermi-
nation of Arsenk In Beer by Slurry A tomization of Sample Asbes 
Cervera, M.L., Navarro, A .. Montoro. R , de la Guardia, M. and Salvador A. 
Valencia, Spain 
The Determination of Traee Elements In Canned Frult and Pork with 
Wet Ashing-ICP-AES 
Men~ L , Zhang, G., Liu, X. and Sun, J. 
Beijing, China 
The Role of Speetrometric Methods In Legal Procedures for Food 
Control 
de Rui~. W,G , Jansen, A.A.M. a."ld Huf, F.A. 
Wageningen, The Netherlands 
Mineral Elements In Certain Crude Drugs Studled by AAS 
Lin, S.-M. 
Kaohsiung, China 
Mineral Metabolism In Zlnc-Deflclent Rats 
Ieraki Y , Yokoyama, M. and Uchiwni, A. 
Niigata, Japan 
Determination of Mobile Nutrient Mlcroelements In Younger Loose 
Sedlmentary Rocks 
Banha A. , Fügcdi, U. and Kuti, L. 
Budapest, Hungary 
Fractionation of Cr and Determination of Cr(VI) In Tannery Waste 
Milacic. R, Stupar, J., Kozuh, N., Korosin, J. and Glazer, I. 
Ljubljana, Yugoslavia 
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A-P0-46 Spedation of Seleno-Compounds by HPLC-Atomlc Spectroscopy 
Casti!lo, J,R, Mir, J.M., Laborda, F. and Chakraborti, D. 
Zaragoza, Spain 
A-P0-47 Spedation of Arsenk and Selenium Uslng Ion Cbromatograpby 
lnduetlvely Coupled Plasma Mass Speetrometry (IC-ICP-MS) 
Fischer. L.B.M. and Boender, C.A.E. 
Arnhem, The Netherlands 
A-P0-48 Determlnatlon of Trace ElementsIn Blologtcal Materfals Uslng On-Line 
Flow-Injection Preeoneentratlon by Copreclpltatlon Witbout FUtration 
for Flame Atomie Absorptlon Speetrometry 
~rlin~. M., Xu, S., Fang, Z. and Welz, B. 
Ûberlingen, FRG 
A-P0-49 Flow Injectlon Fluorometrlc Analysls of Carbaryl and 1-Napbtbol 
Sancenon, J. and de la Guarsiia M. 
V alencia, Spain 
A-P0-50 Tbe Use of Non-Polar Sorbent XAD-2 Loaded wltb Cbelatlng Llgands 
for Preconcentration of Trace Metals In Flow Injection Atomie Absorp-
tion Speetrometry 
O!b[yçh-S}eszynska E., Naghmush, AM., Matuszew, W. and 
Trojanowicz, M. 
Warsaw, Poland 
A-P0-51 Verglelch V on Atomisatoren Futr Die Laserangeregte Atomfluoreszenz 
Spektrometrie 
Gries, W., Süptitz, W., Ti!ch. J. and Zanger, E. 
Berlin, FRG 
A-P0-52 Lead Determlnatlon in Natoral and Waste Waters Uslng the Atomlc-
Fiuorescence Spectrometer with a Tongsten Spiral Atomizer 
Qrazhulenc S, Khvostikov, V.A. and Vykhristenko, N.N. 
Moscow District, USSR 
A-P0-53 Determlnation ofMercury In Medlclne by Atomie Absorptlon Speetro-
pbolometer 
Çba K-W and Back, S.-O. 
lncheon, South Korea 
A-P0-54 Determlnation of Vanadium In Plants and Foods with Atomie Absorp· 
tion Spectrophotometry 
Gücer. S. and Y aman, M. 
Malatya, Turkey 










Nebullzatlon Efficiency in Flame Atomie Absorptlon Speetrometry with 
Discrete Samples 
LiJL.Z.. and Zhang. G. 
Shanghai. China 
Determlnatlon of Some Trace Elements In AAS After Concentratlon by 
Modlfled Slllcas 
Akman S • Ince. H. and Köklü, û. 
Istanbul. Turkey 
Flowtbrough Oxygen Combustlon-AAS for Determlnatlon of Trace 
Metals in Crude 011 
An. M.B .• Hou. XZ .• Shao. J.M .• Xiao, H.P., Zhong, H.M. and Wam: C Y 
Yunnan, China 
On-Line Sample Focuslng/Dilutlon Manlfolds for Flame Atomie 
Absorptlon Speetrometry 
Beinrohr. E .. Tyson, J.F., Csemi, P., Cakrt, M. and Tschöpel, P. 
Bratislava. Czechoslovakia 
Elemental Analysls of SoHds Uslng Direct Analysls or Microwave 
Dlgestlon 
Dean. J.R., O'Gram. S.J. and Marshall. J. 
Newcastle-upon-Tyne. UK 
Interf erenee Studles In the Hydride Generation Atomie Fluroescence 
Spectrometric Determinatlon of Selenium Uslng a Signa! Shape 
Analysis 
D'Ulivo. A., Larnpu&Jlanj. L. and Zamboni, R. 
Pisa. Italy 
The U se of the Combination of Preconcentratlonl Separatlon Teeb-
niques for the Determlnation ofTrace ElementsIn Sea-Water by Flame 
AAS 
Köklü, Ü, and Akman, S. 
Istanbul, Turkey 
lnvestlgation of Atom Removal Processes by Dilfusion In Flameless 
Atomie Absorption Spectroscopy 
Ögün. N .• Özdural. A.R .• Belctas. S, and Gene, Ö. 
Ankara, Turkey 
Biological Sample Selection for Metal Content Evaluatlon by Graphlte 
Furnace Atomie Absorption Speetrometry 
Romero. R.A .. Navarro. J.A. and Granadillo, V.A. 
Maracaibo, Venezuela 
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A-P0-64 Determlnatlon of Trace ElementsIn Tbyrold and Paratbyrold Glands of 
tbe Normal Deed Foetus by Atomie Absorptlon Spectroscopy 
~andLiu.E. 
Changzhi. China 
A-P0-65 Simpte and Rapld Slmultaneous Determlnatlon of Repatle Copper 
Manganese and Zlnc by Flame Atomie Absorptlon Speetrometry 
Luterotti. S .. Zanic-Grubisic. T. and Juretic. D. 
Zagreb, Yugoslavia 
A-P0-66 Measurement of Trace Mercury In Halr with FAAS Metbod by 
Seamed-Quartz Tube Comblned with Sensltlvlty Increaslng Agent 
Zhane. Y. 
Dalian, China 
A-P0-67 Flashlamp Continuurn AAS - Background Correction 
Beclcer-Ross. H., Florek, S. and Schmecker, G.R. 
. Berlin-Adlershof, FRG 
A-P0-68 Improverneut of Detectlon Llmlts for Flow lnjectlon Flame Atomie 
Absorptlon Speetrometry by Dedlcated Slgnal Processing 
Sperline. M .. Koscielniak, P. and Welz, B. 
Ûberlingen, FRG 
A-P0-69 On-Line Preconcentratlon and Atomie Absorptlon Speetrometrle 
Determlnatlon of Some Metal Ions 
Grai-Harsanyi. E. 
Budapest. Hungary 
A-P0-70 Non-Disperslve Atom-Absorptlon Speetrometry for Hydrlde-Formlng 
Elements 
Lüdke. C. and Hoffman. E. 
Berlin. FRG 
A-P0-71 Selenium in Natura! Waters 
örnemark. U .. Pettersson, J. and Olin, Á. 
Uppsala, Sweden 
A-P0-72 Column Chromatograpbie Preconcentration of Iron (UI) witb Ion-Pair 
of Disodium 1,2-Dlbydroxybenzen-3,5-Disulfonate and Tetra-Deeyldl-
metbylbenzyl- ammoniumchloride Supported on Napbtalene Uslng 
Atomie Absorptlon Speetrometry 
Satake.M. 
Fukui, Japan 










Background Correction In ETA-Leaf: Appllcatlon to Gold Delermi-
nation In RI ver Water 
Remy, B .• Verhaegue,l. and Mauchiçn. P 
Fontenay-aux-Roses, Eranee 
On-Line Standard Addltion Analysls of Cu and Fe In Edible Olls by 
Flame Atomie Absorption 
de la Guardja. M .. Carbonell, V., Mauri, A.R. and Salvador, A. 
Valencia, Spain 
Bebaviour of Calcium Salts Slurries in DitTerent Atomization Systems 
Salvador, A., Martinez-Avila, R .• Carbonell, V. and de la Gua.rdia. M. 
V alencia, Spain 
Accurate, Preclse and Rellable Grapbite Furnace Analysis Using 
Ad vaneed Zeeman-Effect Background Correction and Transversly 
Heated Grapblte Tube 
Scbradçr. W., Schlemmer, G. and Shuttler, I. 
Überlingen, FRG 
Gold Wire Collector for Determinatlon of Traces ofMercury 
Iatsy Y.G., Stakheev, Y.I. and Hamza. H.B. 
Moscow, USSR 
A Comparison oflnterference Effects Due to Excess Na and Excess 
n-Butanol on the Llne Emission and Llne Absorption Signais of 
Potasslum in an Air-Acetylene Flame Uslng Emisslon and A bsorbanee 
Signal Ratlos 
Zarnayika. M.F. and Nyakonda, C. 
Harare, Zimbabwe 
Ring Discharge Plasma as an Excltation Souree In Mercury 
Determlnation at Ultra-Trace Levels 
Wrembel. H Z. 
Slupsk, Poland 
Determination of the Toxic Trace Elementsin Potasslum Permanganate 
Aller and Without Rednetion by Atomie Speetrometry 
Fjsçra. M., Hla~·. z. and Risova, J. 
Bratislava, Czechoslovakia 
A Universa] Nebullzer for Atomie Spectroscopy 
Watson. A. 
Groenkloof, South Africa 





Analysls of High Purlty In and InP by ICP-OES wltb Prellminary 
Matrix Separatlon 
Qrazhulçne. S.S .. Zadnepruk. L.V .. Gaspariants, N.R. and Propandopulo, 
Y.l. 
Moscow District. USSR 
Uslng Sorptlon Preconcentratlon Procedure for Heavy Metals Determl-
nation by ICP-AES 
Sedykh. E.M. and Starshinova, N.P. 
Moscow. USSR 
Determlnatlon ofTrace Metals by Atomie Absorption Speetrometry 
Aller Preconcentratlon on Polyacrylonltrile 
Iürker. A.R. and Arik, N. 
Ankara, Iurkey 
Ion-Pair Extraction Reactlons In Spectrometric and Electrometric 
Methods. Determlnatlon of Gold 
Vytras, K. 
Pardubice, Czechoslovakia 









MOLECULAR SPECTROSCOPY • TECHNIQUES AND 
INSTRUMENTATION 
Chainnan: Schrader, B., FRG 
Recent Advances In Intrared Matrix lsolation Spectroscopy 
Khçboe. P. and Nielsen, CJ. 
Oslo, Norway (lnvited) 
Evalustion oflntenslty Information In High Resolutlon Gas 
Pbase FTIR Spectra 
Winnewisser, B.P. 
Giessen, FRG (lnvited) 
Mlcro-Surface-Enhanced Raman Scattering As a New 
Metbod for the ldenttncatlon of Organlc Substances 
Koelin. E., Frischkom, C.G.B. and Schwuger, MJ. 
Jülich, FRG 
SpatlaDy Resolved Raman Spectroscopy of Advanced 
Materfals 
Rosenblatt. G.M , Ager ill, J.W. and Veirs, D.K. 
Berkeley, USA 
New Expertmental Methodology for Recordlog the Vapor 
Phase Spectra and the Vapor Pressure-Temperature 
Dependenee ofLow Volatlllty Organlc Substances: 
Appllcatlon to the Capric Acid In the lnfrared 
JaUnk H. and Bicanic, D. 
Wageningen, The Netherlands 
Solld State NMR Investlgatlons of ALP04-8: lts Trans-
formation From VPI-5 and Interaction Wltb Water 
Stöcker. M , Akporiaye, D. and Lillerud, K.P. 
Oslo, Norway 
Calibratlon of a Speclally Desfgned Wlndowless Pboto-
acoustlc Cell for Low Concentradon Gas Analysis 
AneeJi . G.Z .. Solyom, A.M., Miklos, A. and Bicanic, D.D. 
Budapest, Hungary 








Supercrltical Fluld Extraction as a Sample Preparadon 
Device for Spectroscopy 
Dean J R , Hitchen, S.M. and Kane, M. 
Newcastle-upon-Tyne, UK 
COMBINED TECHNIQUES USING ATOMIC EMISSION 
DETECTORS 
Chairman:Williams, J.G., UK 
Recent Developments In Atomie Emission Plasma Detectors 
for Microcolumn Cbromatography 
Famsworth. p .B., Zhao, Z., Wu, M. and Lee, M.L. 
Provo, USA (lnvited) 
Microwave lnduced Plasma as an Element Speclflc Detector 
for Spedation Studles at Trace Levels 
Bulska. E. 
Warsaw, Poland (lnvited) 
Stabie lsotopes In Gas Cbromatograpby Uslng an Atomie 
Emlsslon Detector 
Sullivan. J.J., Quimby, B.D. and Bandemer, T. 
Avondale, USA 
Factors AfTectlng CIH and C/N Ratlos Determlned by Gas 
Cbromatograpby/ Atomie Emlsslon Detectlon 
Pedersen-Bier&aard. S.,Asp,T.N. and Greibrokk, T. 
Oslo, Norway 
Analyte Volatlllzatlon Procedure for Contlnuous-Oow 
Determlnatlon of Bromlne by Atmospherlc Pressure Helium 
Microwave lnduced Plasma Atomie Emlsslon Speetrometry 
Na1cabara. T, Morimoto, S. and Wasa, T. 
Osaka, Japan 
Tuesday, June 11, 1991 13.15-16.20 ORAL SESSIONS 
6. 
7. 
Determlnatlon of Emplrlcal Formulas for Cblorinated 
Tblephenes and Alkylbenzenes In lndustrlal Wastewater by 
Gas Cbromoatograpby-Atomle Emisslon Detector (GC-AED) 
Asp IN., Pedersen-Bjergaard, S. and Greibrokk, I . 
Oslo. Norway 
Muitielement Analysls by Hydride Generation In Combi-
nation Wlth lnductively-Coupled Plasma Atomie Emlsslon 
Speetrometry 
0deuard. H.I and Lund, W. 
Oslo, Norway 
B-3. ADV ANCES IN ATOMIC AND MOLECULAR SPECTROSCOPY 





Trace Analysls by Means of Atbermal Plasmas 
Djttrjch. K., Franz, T .• Heiner, I .. Fuchs, H., Niebergall, K. and 
Wennrich, R. 
Leipzig, FRG (lnvited) 
Posslbllities and Llmltations of Fanes 
Hoffmann. E., Lüdcke, C. and Skole, J. 
Berlin. FRG 
Furnace A tomization Plasma Emlsslon Speetrometry 
• Is lt Useful? 
Stweeon. RE., Willie, S.N., Luong, V.T. and Berman, S.S. 
Ottawa, Canada (lnvited) 
HoUow Anode Graphite Furnace Glow Discharge as an 
Atomie Emlsslon Souree 
Riby. P.G., Harnly, I.M .• Styris. D.L. and Ballou. N.E. 
Beltsville, USA 









Effects ofModlfler Mass and Tempersture Gradlents on 
Analyte Sensltivity In Electrothermal Atomie Speetrometry -
How Long Is a Grapblte Tube? 
freçh. W., Li, K .• Berglund • M. and Baxter, O.C. 
U me!, Sweden (lnvited) 
Direct Messurement of a Product of Denslty, Specifle Heat 
and Tbermal Conductivlty In FoodstutTs 
Bicanic. D., Chirtoc, M., Dadarlat, D. and van Loon, W. 
Wageningen, The Netherlands 
Ratlonallzlng the Measurement and Reportlog of Detectlon 
Llmlts Uslng the Tools of the 1990s 
Boumans P W I.M. 
Eindhoven, The Netherlands 
METHODS FOR SURFACE AND HOMOGENEITY STUDIES 
Chainnan: Klockenkämper, R .• FRG 
Quantitative Surface Cbaracterlzation of Catalysts Uslng 
Pbotoeleetron Spectroscopy 
Hercules. O.M. 
Pittsburgh. USA (lnvited) 
Recent Ad vances In Surface Analysls 
Riviere J.C. 
Didcot, UK (lnvited) 
A Raman!fEMIXRD Investlgation of the Structure of Fiber-
Relnforeed SIHcon Carblde Fabrlc.ated by Chemlcal Vapour 
Inflltratlon 
Hembree D,M Jr., Stinton, D.P., More, K.L., Sheldon, B.W., 
Besmann, T.M .• Headinger, M.H. and Davis, R.F. 
Oak Ridge. USA 
Quantlfleation of GD-OES Depth Profties of Oxide Sc.ales on 
High-TemperatureNi-Base Alloys 
Njck;el H., Fischer, W., Gnntur, D. and Naoumidis, A. 
Jülich. FRG 





Exdtation Mechanlsm in the D.C. Glow Discharge 
Stcers E.B.M and Leis, F. 
London, UK 
The Appllcation of Laser A biatlon Inductively Coupled 
Plasma Mass Speetrometry (ICP-MS) for Elemental 
Profillog of Pbosphorite Nodules 
Jaryjs. K.E. and Jarvis,l. 
Egham. UK 
Characterlzation oflnhomogenelty in High Quallty Quartz 
Crystals 
Viard. B. and Zecchini, P. 
Besancon, France 
Infrared Microscope Spectroscopy for Analyslng Surface 
Contamlnatlons on Electrooie Components 
Schwarzçr. W.G, 
Berlin, FRG 





Chairman: Harrison. W. W., USA 
Solid Sampling Wlth Atomie Spectroscopy - State and 
Trends 
St~pler M 
Jülich, FRG (Invited) 
Sample Introduetion Systems for Atomie Speetrometry Halo-
genatlon, Volatllization and Analysls 
KantorT 
Budapest, Hungary (lnvited) 
A Novel Approach for the Direct Analysls of Sollds 
Miller-Ihli. N. 
Beltsville, USA 









A Study of Laser Ablation Sub-Sampling of Solld Materfals 
Darke, S.A. and Iyson. J.F. 
Amherst., USA 
Design and Operadon of Radio Frequency Powered Glow 
Discharge Atomie Emlssion Device 
Lazik, C., Harville, T.R. and Marcus R K 
Clemson, USA 
Direct Solids Analysls Uslng a Jet-Enbaneed Sputtering 
Device 
Dean. 1 R , O'Gram, SJ. and Marshall, J. 
Newcastle-upon-Tyne, UK 
Plasma Characterlsdcs of Radio Frequency Powered Glow 
Discharge Devtces 
Cable, P.R., Lazik, C. and Marcus. R.K. 
Qemson, USA 
Determlnatlon of Uitratrace Gold in Geologlcal Materlals by 
G~Chamber Metbod of Emlsslon Spectroscopy 
M..f. 
Yichang. China 
ATOMIC ABSORPTION SPECTROMETRY: APPLICA TI ONS I 
Chairman: Dedina, J .. Czechoslovakia 
Cbemlcal Modlflcation in Electrothermal A tomization 
Atomie Absorption Speetrometry 
Tsalev. D.L. and Slaveykova, V 1. 
Sofia, Buigaria (Invited) 
Appllcadon of Radlotracers to Methodologlcal Studles in 
Graphlte Furnace and Hydride Generation AAS 
Krivan V. 
Ulm, FRG (lnvited) 







Studies ofthe Determlnatlon of Er and Yb In View of 
Absolute Analysls In GF AAS 
Ma Y -Z and Sun, D.-J. 
Beijing, China 
Autornated Electrodeposltlon for Traee Element Determl-
nation by Electrothermal Atomie Absorption Spectroscopy 
Matousek;. J,P. and Grey, R. 
Kensington,NSW, Australia 
Determlnatlon of Selenium In StapJe Foods and Total Diets 
by ET AAS Without Solvent Extraction 
Kumpulainen J. and Saarela, K.-E. 
Jokioinen, Finland 
Analysis of Liquld Organlc Samples by Grapbite Furnace 
Atomie Absorptlon Spectrometry: Stablllty of Metals In 
Kerosene 
Sella, S.M., Silva, I.A., Campos, R.C. and Cunius. AJ. 
Rio de Janeiro, Brazil 
Cornparlson Study of Human and Bovine Blood Lead 
Certlfled Reference Materlals and Control Materfals 
An&lov, I, and Christensen, J.M. 
Copenhagen, Denmark 
Ihe Mechanlsm of the Effect of Ascorblc Acid on the Atom-
lzatlon of Lead and the Reductlon oftbe Interterenee of 
Sodlum Chloride In Graphlte Furnaee Atomizer 
Fu. I .• Li....A.. and Zu. L. 
Beijing, China 
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Slmultaneous ICP-AES Determlnatlon ofNoble Metals In Technologlcal 
Samples 
Pukbovskaya V , Kubrakova, I., Kuzmin. N. and Myasoedov 
Moscow, USSR 
lnvestlgatlon of Parameters ControUing Sample Transport from a 
Graphlte Cruclble to the ICP by Electrothermal Vaporlzatlon-ICP-AES 
Analysls oflmpurltles In SIC Powder 
Zadeorska. Z. and Nickel, H. 
Jülich, FRG 
Slgnal Enhancement by Matrix Modlfytng In Laser SampHng ICP-AES 
LiD...S. and Peng, C. 
Wuhan, China 
A Novel Approach of Laser Vaporlzatlon of LlquJcl Samples for ICP-
AES 
LiD...S. and Peng, C. 
Wuhan, China 
Matrix Effect and Exitatlon Conditloos In I CAP 
Tripkovic. M. and Holclajtner-Annmovic, I. 
Belgrade, Yugoslavia 
On Exdtatlon Conditloos In U-Sbaped D.C. Are Souree 
HolclA.itnex·Antunovjc. I.. Iripkovic, M. and Malovic, G. 
Belgrade, Yugoslavia 
Characterlsatlon ofNolse In ICP-AES 
de l,.oos-Yollebreet. M. and Goudzwaard, M.P. 
Delft, The Netherlands 
Pbyslcal Wldths on 350 Promlnent ICP Llnes Revlslted In the Scope of 
Spectrum Slmulatlon 
Boumans.P. 
Eindhoven, The Netherlands 
Tuesday, June 11, 1991 10.30-18.15 POS1ER SESSION 
B-P0-9 On-Line Generation and Introduetion ofVolatlle Phases In Atomie 
Spectroscopy 
Mir J M • Jimenez, M.S. and Castillo, J.R. 
Zaragoza, Spain 
B-P0-10 Some Speetral Interferences Under Slmultanous ICP-AES Determl-
nation of Rare Earth Elements 
Pukbovskaya. V. and Kuzmin, N. 
Moscow, USSR 
B-P0-11 Searchlng for Symmetry in Substituted 2,3-Dlaza-Buta-1,3-Dlene-
Hexacarbonyldllron Systems by 1H and 13C NMR 
Zironjak;. A and Jasiobedzki, W. 
Warsaw, Poland 
B-P0-12 Determlnatlon of Oleftns in a Light Gasoline by Means of a Computer 
Aided Analysls oflts 13C-NMR Spectrum 
Matlen&iewjcz. M., Henzel, N .• Lauer, J.C., Laurens, T., Nicole, D. and 
Rubini, P. 
Gliwice, Poland 
B-P0-13 A Nuclear Magnetic Resonance Study ofthe Solution Conformatloos of 
Procalne and Related Molecules 
Ham.N.S. 
Clayton, Australia 
B-P0-14 lnvestlgation of Conformationalin N-Metbyi-E-Caprolactam with 1H 
and 13C-NMR Techniques 
Skarzynskj M., Wawer,I., Bednarek, E., Jamroz, E. and Polaczek, J. 
Warsaw, Poland 
B-P0-15 Analytical Control of the Oxidation Node in Pbenol- and Acetone 
Industrial Process with 1H-NMR Spectroscopy 
Skarzynskj M. and Gorczynska, K. 
Warsaw, Poland 
B-P0-16 Etherlflcatlon of Some Oxyetbylene Alcohols with Benzyl Chloride 
Studled by Means of 1H and 13C-NMR Spectroscopy 
Bednarek. E. and Jasinska, H. 
W arsaw. Po land 
B-P0-17 Pure and Doped lee - a 1H-NMR Study 
Hanseu. E.W .. Ellingsen, D.-S. and Pedersen, B. 
Oslo, Norway 
Tuesday, June 11, 1991 10.30-18.15 
B-P0-18 FfiR and Raman Studles on Benzlmldazole 
Prabak;arap. A.R. and Mohan, S. 
Pondicheny, India 
POS1ER SESSION 
B-P0-19 ITIR and Raman Spectra of2-Benzoxazole Thiol and lts Vlbrational 
Analysls 
Prabakaran, A.R., Murugan, R. and Mohan S. 
Pondicheny, India 
B-P0-20 IR Measurement of Acldity of Ultrastabie Y -Zeollte 
Yuk;e. S. 
Helong Jiang Province, China 
B-P0-21 Resonance Raman Study of the Vlbrational Relaxation oflodine In 
Solutions 
Aleksa, V., Kimtys L. and Sablinskas, V. 
Vilnius, Lithuania, USSR 
B-P0-22 Remote Determlnation ofCombustlon Products forSoUd Propellaat by 
Foorier Transform Intrared Spectroscopy 
Wane. J., Wang, X. Chen, Z. and Lou, Y. 
Nanjing, China 
B-P0-23 Vlbrational Spectroscopy In Studying Electrolyte Composltion for 
Chemical Sourees of Current 
Perelnin. l.S., Klimchuk, M.A. and Mikhailov, G.P. 
Ufa, USSR 
B-P0-24 Raman and NMR Spectroscopie Study of CdCJ, and HgX2 Interactions 
with N-Donor Lewis Bases in Solution 
Bagley, S., Kowalewski, J., Persson, 1., Read. M. and Sandström. M. 
Stockholm, Sweden 
B-P0-25 Isomerie Characterization ofPolychlorinated Biphenyls Uslng 
GCIFTIRIMS 
Hembree. D.M.Jr., Smyrl, N.R., Vance, J.C., Williams, D.M. and Davis, 
W.E. 
Tennessee, USA 
B-P0-26 IR Spectra ofTerahydro-Pyrido-Pyrimldine Derivatives 
Hoxvath. G., Hermecz,I., Pusztay, L. and Kiss, Al. 
Budapest, Hungary 










On Study of Fine Rotatlonal Structures of Hlgbly Exclted Bands of 
Some Polyatomlc Molecules 
Ulenikov. 0" Guelachvili, G., Morillon-Chapey, M., Winnewisser, M. and 
Winnewisser, B. 
Tomsk, USSR 
lndustrlal Appllcatlons by Microscopie Foorier Transform Infrared 
Spectroscopy 
Baucells, M., Ferrer N , Lacort, G. and Roura, M. 
Barcelona, Spain 
FIA-FTIR Detenninatlon of Orto-, Meta- and Para-Xylene 
Gallignani, M., Garriques, S. and de la Quardja. M. 
Valencia, Spain 
FIA-FTIR Direct Detennination ofBenzeoe in Gasallnes 
Gallignani, M., Garriques, S. and de la Guarsiia M. 
V alencia, Spain 
FTIR In-Situ lnvestigatlon of Solld State Ion Exchange In Zeolltes 
Sa)zer R, Finster, U., Roessner, F., Steinberg, K.-H. 
and K!aeboe, P. 
Leipzig, FRG 
Appllcatlon of IR Spectroscopy to Study of Tautomerlsm Comfonna-
tional and Conflguratlooal Isomerlsm In Medlcal and Blomedical 
Agents: N,N' - Disubstltuted Amldlnes 
Raczynska. E D. and Laurence, C. 
Warsaw, Po!and 
Spectroscopie Studles in the Near lnfrared (NIR) and Mlddie lnfrared 
(MIR) Regloos of Polyetbylene-Polypropylene Copolymers 
Skaare. L.E , Klaeboe, P., Nielsen, C.J. and Gundersen, G. 
Oslo, Norway 
The Infrared and Raman Spectra of Seven Halogenated Metbanes In 
the Vapour, Liquld and Crystalllne States, lncludiog Studles of tbe 
Pbase Transitloos 
Sabljnskas, V" Klaeboe, P .• Nielsen, C.J. and Sülzle, D. 
Oslo, Norway 
Enzyme Kloetles by MID-Infra-Red Spectroscopy 
Cadet. F" Maillot, I. and Rouch, C. 
Saint-Denis, France-Dom 
Tuesday, June 11, 1991 10.30-18.15 POSTER SESSION 
B-P0-36 Tbe Decay Mecbanlsm oftbe RI(~.) State Fonned In tbe 
R+ 1(5p5 2P lh) Recomblnatlon 
Egorov, S.M., Pravilov, A.M. and Skorokbodov. Y 
Leningrad. USSR 
B-P0-37 DlfTerentlatlon of Conjugated Bile Acid Isomers by Colllsion-lnduced 
Dissociation of Anions Geoerated by Fast Atom Bombardment 
Griffith5. W.J" Egestad, B. and Sjöwall, J. 
Kingston, Jamaica 
B-P0-38 Stabie Exclted Statesof CF,·, CF2CJ•, CFCf:• and CCJ,• loos 
Griffiths W J., Harris, F .M., Barton, J.D., Reid, CJ. and Ballentine, J.A. 
Kingston, Jamaica 
B-P0-39 Re-Evaluation oftbe First Triplet State Energy in the N20 Dication 
Griffiths. W.I. and Harris, F.M. 
Kingston, Jamaica 
B-PQ-40 Conjugated Dienes Detected in Cerebrospinal Fluid Llpld Extracts by 
Second Derlvatlve Speetrometry 
Onar. A.N. and Onar, M. 
Samsun, Turkey 
B-P0-41 Detenninatlon ofO!ls' Group Composltlon by Acoustical Spectroscopy 
Metbod 
Hushcha. T. and Sperkach, V. 
Kiev, USSR 
B-P0-42 Stimulated Brillouln Scattering ofBroadband XeCI Laser Radlation by 
Hydrocarbon Llquids 
Pätzold. H.J" Eichler, H.J., König, R., Menzel, R. and Schwartz, J. 
Berlin, FRG 
B-P0-43 Tbeoretlcal Analysls of Electrooie Spectra of Divlnylacetylene Deriva-
tlves by CNDO/S and INDO/S Methods 
O!ejnik M .. Jasiobedzki, W. and Dlugolecka, M. 
Warsaw, Poland 
B-P0-44 Synthesls and Steric Structure of AHcycle-Fused 1,3-Thiazine-8-Lactams 
Sohar P., Szabo, J., Simon, L. and Bemath, G. 
Budapest, Hungary 





Raylelgh-Brillouln Spectroscopie Study of Collective Processes In 
Aromatic Hydrocarbons 
Hushcha. I ., Hushcha, A., Bwmistrov, A. and Sperkach, V. 
Kiev, USSR 
Effectlve Digestlon of Blologieal Materfals for Spectrocbemical Analysis 
Heltai. G., Percsich, K. and Zaray, G. 
Gödöllo, Hwtgary 
Comparlson of Four Wet Digestlon Procedures for tbe Determination of 




Rapld Microwave Oven Asslsted Hydrolysls of Cholesterol Palmitate 
Ochando, M .. Daros. J.A. and de la Guarsiia M. 
Valencia, Spain 
B-P0-49 Microwave Muflle Asslsted Decomposltlon of Vegetal Samples for 
Flame Atomie Spectrometrlc Determloatlon of Ca, Mg, K, Fe, Mn and 
Zn 
Morales-Rubio, A., Salvador. A. and de la Guardia, M. 
V alencia, Spain 
B-P0-50 Preconcentratlon and Determination ofTrace Permanganate, Chromate 
and Molybdate Ions, Uslng an Ion-Exchanger (CeUulose-HYPHAN) and 
Atomie Absorptlon Speetrometry 
Kenawy,I.M.M., El Defrawy M M, Khalil, M.S. and El-Said, K.S. 
Mansoura, Egypt 
B-P0-51 Analysls of Poiymers and Pbarmaceuticals Using Supercrideal Fluid 
Extraction 
l&.m..L. Hitchen, S.M., Kane, M .• Dowle, C. and Tranter, R. 
Newcastle upon Tyne, UK 
B-P0-52 Spectrochemicai Methoeis wlth Extractlve Concentradon for Analysls of 
High Purity Materials. The Present State and Prospects 
B-P0-53 
Yudelevjch, l.G. and Chanysheva, I .A. 
Novosibirsk, USSR 
Appllcatlon of Cyclobexanone for Solvent Extraction for Lead and 
Copper and Their Determlnatlon ln Plant Materfals by AAS 
Radecka. H. and Radecki, J. 
Olsztyn-Kortowo, Poland 










Direct Anaiysls of Solld Samples of Hlgh-Purlty Substances 
Cbekalin N.V., Pavlutskaya, V.I. and Vlasov, I.I. 
Moskow. USSR 




Optlcal Laser Determlnatlon of !IOSR 
Fuhnnann, W., Heunann G., Lasnitschka, G. and Scharmann, A. 
Giessen, FRG 
Coherent Forward Scattering Spectroscopy (CFS) wltb Laser Diodes 
Blecker, C.R., Hennann G., Lasnitschka, G. and Szardening, T. 
Giessen, FRG 
Determlnatlon of Carbon Laser Plasma Parameters by lts Spectra and 
NonUnear Interferometry 
Ershov, A., Fedorov, V. and Fomenlco. I. 
Moscow. USSR 
Picosecoud 3 m Solid State Laser for Molecular Spectroscopy 
Lukashev. A, Vodopyanov, K. and Kulevsky, L 
Moscow. USSR 
Direct Analysls of Nlckelln Glass at 10-1000 PPM Levels by Time 
Resolved Laser lnduced Breakdown Speetroscopy 
Belliveau. 1.. Cadwell, L., Huwel, L., Kulwicki, B. and Griffm. H. 
Providence, USA 
Laser Indoeed Tlme-Resolved Speetrofluorometry of U01
1
• In Nltrie 
Acid Solutlons 
Deniau H , Decambox, P., Mauchien, P. and Moulin, C. 
Fontenay-aux-Roses, France 
Laser Fluorescence Speetrometry for Determlnatlon of Uranium In 
Waters 
Panda,y. V K • Rehbein, M. and Sansoni, B. 
Jülich, FRG 















Metal Determination by Laser-Excited Atomie Fluorescence 
Speetrometry 
Cbeam. V., Sckerka, 1., Lechner, J. and Desrosiers, R. 
Burlington, Canada 
Signa! Analysls of Laser lnduced Emisslon Spectra: Llmits to the 
Detection of Traces in Water 
Redon. R., Richou, M. and Richou, J. 
La Garde Cedex, Eranee 
Spectrochemlcal Analysls of High Purlty Antimony Oxide 
Jaxa-Bykowskj. W. 
W arsaw. Poland 
A Metbod for Quantltatlve Analysls of Etbylene-Propylene (EP) Block 
Copolymer 
A~L...S.. Xiuying, Y., Tianshou, W. and Jing, W. 
Bo City. China 
lsotopic-Speetral Analysls of High Pure Substances and Materfals 
Fyntov V.N. Lee, V.N .• Nemets, V.M. and Petrov, A.A. 
Leningrad, USSR 
Emisslon Spectrocbemical Analysis of 25 Trace Elements in High-
Purity Tungsten 
fushenl:· J., Shaoqi, H. and Huaxu, L. 
Zhuzhou, China 
Isotope and Ion Exchange In Sodium Polyuranates 
Bi!ein. B. and Atun, G. 
Istanbul, Turkey 
Quantltative Glass Analysls witb ICP-AES, ICP-MS, LM-ICP-AES and 
LA-ICP-MS 
Moenlçe-Blankepbure . L., Kuss, H.-M .. Krause, P. 
Halle, ERG 
Analysls of Steel Wires on Optica! Emisslon Spectrometers 
Helan. V .. Zielina, S .• Hecko, Z. and Loskotova, I. 
Trinec, Czechoslovakia 









Determinatlon of Lead in Leaded Gasallnes Uslng Atomie Speetrometry 
Janko P. and Majzner, E. 
Warsaw, Poland 
Analytica! System for Ferrovanadlum Uslng ICP-Spark Ablation 
Tecbnlque 
Gomez Coedo. A • Dorado Lopez, M.T., Gutierrez Cobo, I. 
Madrid. Spain 
Analysis of Cobalt-Cbromlum-Molybdenum-Nickel Alloy for Surglcal 
Implant Appllcation witb ICP-AES 
Chen J -S .. Shieh, F.-J. and Jeng, S.-L. 
Hsinchu. China 
Determlnation of Metals in Fluld Catalytic Craclng Cataiysts 
Karstensen, K.H., Haldorsen, LR. and Eneer. B. 
Oslo. Norway 
Determlnatlon and Mutual Effects of Elements In a Complex Co-Cr-NI-
Fe-SI-C of Stellltes Durlog Analysls by Means of tbe PU-7000 Spectro-
meter 
Oczlçowjcz M. and Fudal, A. 
Gliwice, Poland 
Appllcation ofiCP and XRF Speetrometry for Analytica! Control of 
Titanium Dioxide Pigments Production Process 
Prz!fJ!iera. A • Jablonski, M. and Wisniewski, M. 
Police, Poland 
Metbods of Standards Preparation and Matrix Effect Compensation for 
Precise XRF Speetrometry Analysls of Titanium Compounds and Raw 
Materfals by Combination ofiCP and XRF Speetrometry 
Pn!fJ!iera A , Wisniewski, M. and Jablonski, M. 
Police, Poland 
Application of ICP Speetrometry in Determinatlon of Solid-Liquid In-
terphase Distri bution Coefficients of Transition Metals Salts Durlng 
Reprocesslng of Waste Sulphurlc Acid Solutlons 
Przepiera, A., Pnepiera. K • Michalska. B. and Wisniewski, M. 
Police, Poland 
Tuesday, June 11, 1991 10.30-18.15 POSTER SESSION 
B-P0-81 Appllcatlon ofiCP and XRF Speetrometry for Precise Determinatlon of 
Lanthanide Elements Concentration in Apatite Concentrales of 
Lantbanides 
Przlflliera. A., Wisniewski, M., Jablonski, M. and Miezynska. A. 
Police, Poland 
B-P0-82 Preclous Metals Analysls- A New Approach 
Mallen. R. 
Randburg, Soulh Africa 
B-P0-83 Atomlc-Emlssion Spectrograpblc Determlnation of Rare-Eartb 
Elementsin Solid Geological Samples by an ARC Two-Jet Plasmatrou 
Sjmonova. V., Cherevko, A., Yudelevich,l. and Ulyanova. V. 
Novosibirsk, USSR 
B-P0-84 The Determination ofNitrogen and Ultra Low Carbon In Steels Uslng 
Classical Optica! Emlsslon Spectroscopy 
Terreil E. Eggimann, P. and Charpie, P. 
Ecublens, Switzerland 
B-P0-85 Some oftbe Problems in Speetral Analysls Pb-Sn Alloys 
Pjatek K and Müller, E. 
Gliwice, Poland 
B-P0-86 Appllcation of a Fuzzy Clustering Algorithm 




Hydrogen Bonding ofNH Proton Donors witb Some Oxygen 
Electron Donors 
Ruostesuo. P., Heikkinen, L. and Pirilä-Honkanen, P. 
Oulu, Finland 
Corrosion Resistance oftbe Tube Welded Joints Made oftbe Austenitic 
Steel 
de Sas Stuwicka. H. 
Lublin, Poland 








CHARACTERIZA Tl ON OF OIL COMPONENTS USING SPECTRO-
SCOPie METHOOS 
Chairman: Stöcker, M., Norway 
Cbaracterlzation of High- and Non-Bolling Petroleum 
Fractions 
Severin D. 
Clauslhal- Zellerfeld, FRG (Invited) 
FTIR, Syncbronous UV Fluorescence and 1-H NMR Analysis 
of Soluble Aromatic Fractions From Natural and Artlficlal 
Maturatlon Series of Kerogen 
Benk;hedda. Z, Landais, P., Dereppe, JM., Kister, J . and 
Monlhioux, M. 
V andoeuvre-les-Nancy, France 
Non-Destructive Spectroscopie Metbods Used for tbe 
Cbaracterlzation of On Components Trapped in Fluid 
lnclusions lnslde Minerats 
Pironon. J., Dereppe, J.M. and Pradier, B. 
V andoeuvre-les-Nancy ,France 
Characterlzation of on Components by Near Intrared 
Fourier Transform Raman Spectroscopy 
Shurvell. H F 
Kingston, Canada 
Bicyclohexyl, a Hydracarbon Witb Unexpected Properties 
Studled by IR and Raman Spectroscopy, by Molecular 
Meebanles and by GED (Gaseous Electron DlfTractlon) 
Klacboe. P., Myrvold, B.O. and Nielsen, CJ. 
Oslo, Norway 
Tbe Maturity Dependenee ofthe Chemica! Composition of 
Aspbaltenes and Reslns Analysed by Diffuse ReDeetanee 
FT -IR and Multivariate Callbratlon 
~. Seim, M. and Kvalheim, O.M. 
Bergen, Norway 









PLASMA ATOMIC EMISSION SPECTROMETRY - APPLICA TI ONS 
Chainnan: Dittrich, K .• FRG 
Sealed Induetlvely Coupled Plasma Discharge for Gas 
Analysls 
Barnes. R.M .. Jacksier, T. and Jahl, M.J. 
Amherst, USA 
Analytical Determlnatlons In Unlpolar Plasma 
Cordos E .• Anghel, S. and Fodor, A. 
Cluj-Napoca, Romania 
The Determlnatlon of Cu, Pb, NI, Fe and Zn In Rough Gold 
by Flow Injectlon lnductively Coupled Plasma Atomie 
Emlsslon Speetrometry 
Hjnds. M.W. and Valente, G. 
Ottawa, Canada 
A New Design for the Continuous Hydride Generator 
Determlnatlon of Arsenk Wlth On-Line Prereduetlon Wlth 
L-Cystelne 
Brindle. I.D., El Arabi, H., Zheng, S., Chen, H. and Le, X.-C. 
St. Catharines, Canada 
Muitielement Analysls of Airborne Partleulate Matter by 
Induetively Coupled Plasma Atomie Emlsslon Speetrometry 
Lund w. and Oreetz, e.o. 
Oslo, Norway 
The Determlnation of Trace Elements In Organlc Samples by 
ICPAES Wlth the Use of Oxygen 
Muilins C B. Nharn, T.T. and Brodie, K.G. 
Walton-on-Tharnes, UK 
Routine 011 Analysls Wlth ICP-OES and Rotatlng Dlsc 
Electrode Spark Emlsslon Spectrometry: A Comparlson 
KloJç.A. 
Zoeterwoude, The Netherlands 









Some ldeas of Expaodlng Functional Posslbllltes of AAS and 
ICP 
C!aos E and Odinets, V. 
Tallinn, USSR 
Determlnatlon of Platlnum Group Elements In Geologlcal 
Samples by ICP-AES 
Porto da Sj!vejra. C.L. and Bastos, M.L.P. 
Rio de Janeiro, Brazil 
ADV ANCES IN MASS SPECTROMETRY 
Chainnan: Nibbering, N.M.M .• The Netherlands 
Methods for the Deteetlon of Single Atoms 
&lUL 
Kleve, FRG (lnvited) 
Single Souree Grapblte Furnace Atomlzatlon and looization 
for Mass Spectroscopy 
Styris. D. and Ells , D.R. 
Richland, USA 
Physlcal and Analytlcal Features of a Novel Tlme-Of-Filght 
Spectrometer forTrace Analysls 
.Eilk...H.. Grüner, U .• Schmidt, K.P .• Stroh, H., Wollnik, H. and 
Zepemick, R. 
Kleve,FRG 
Determlnatlon of Non-Metallic Elements by Microwave 
Induced Plasma Mass Speetrometry 
Park. C.J., Pak, Y.N. and Lee, K.W. 
Taejon, Korea 
Cbaraeterlzation of Proteins by Mass Speetrometry 
Roel)storff P 
Odense, Denmark (lnvited) 
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Accelerator Mass Speetrometry for Alumlnlum-26 In 
Biomedical and Envlronmental AppUcations 
Day. J.P., Barker, Drumm, P.V., Lilley, J.S. and Newton, 
G.W.A. 
Manchester, UK 
Analysls of Steel Samples Wlth Laser Ionlzatlon Mass 
Speetrometry 
Andersson. M. and Rosen, A. 
Göteborg, Sweden 
C-4. X-RA Y SPECTROMETRY 






Prlnclples and AppllcatJons of Total ReflectJon X -ray 
Fluorescence Analysls 
Klockeokäroper. R. 
Dortmund, FRG (lnvited) 
Prlnclples and Appllcatlon of Synchrotron Excltatlon in 
X-ray Fluorenscence Speetrometry 
Gobshi. Y. 
Tokyo. Japan (lnvited) 
Prlnclples and Appllcatlon of EDXRF Wlth Polarized 
Radlatton 
Heckel. J.. Brumme, M. and Haschke, M. 
Berlin, FRG 
En baneed PossibUltes of X-ray Fluorescence Analysls-
Today and Tomorrow 
Mauser. K. 
Karlsrube, FRG 
FlexJblllty in Moving From Llquld to SoUd Analysls Uslng 
Sequentlal Wavelength Dlsperslve XRF 
Adamson B.W. Bonvin. D. andNegro, P.Y. 
Ecublens, Switzerland 









New Analytlcal Software 
vao den Bosch J, and Kuipers, G.I.J. 
Almelo, The Netherlands 
Applicatlon of Chemometrlcs TechnJques In X-ray Speetral 
Mlcrolnvestlgatlons 
Mazalov. L.N and Treiger, B.A. 
Novosibirsk, USSR 
CopreclpltatJon of Manganese from Marine Sediment Pore 
Waters for X-ray Fluorescence Speetrometry 
Leggen. K E.A and Eckert J .M. 
Harare, Zimbabwe 
ATON.HCSPECTROMETRY-FUNDAMENTALASPECTS 
Chairman: L'vov, B., USSR 
Atomie Llne Promes - Thetr Measurement and Importsnee 
in Analytlcal Atomie Spectroscopy 
Larkins P. 
Clayton, Australia (lnvited) 
The Theory on AnalytJcal Curves In Atomie Absorptlon 
Speetrometry 
Gilmutdjnov. A., Abduilina, T .• Gorbachov, S. and Makarov, V. 
Kazan, USSR (lnvited) 
Ad vances in Contlnuum Souree-Atomie Absorptlon 
Speetrometry 
Hamly J M. 
Beltsville, USA 
Dependenee of Slgnal-To-Background Ratio or Background 
Equivalent Concentradon on Physlcal Line Wldth and 
Speetral Bandwidth: An Illustratlve AppUcatJon 
Boumans P , lvaldi, J.C. and Slavin, W. 
Eindhoven, The Netherlands 





The Analytical Performance Charact.eristlcs of AAS 
Instrumentation and the Physlcs of the Measurement 
Radzjuk. B. 
Übcrlingen, FRG 
The Relatlve Standard Devlatlon of the Background Signal 
As a System Charaetertstlc 
Boumans. P., lvaldi, J.C. and Slav.in, W. 
Eindhoven, The Netherlands 
Computer Sim u lation of Speetral Interferences ln 
Inductively Coupled Plasma-Atomie Emission Speetrometry 
Sun, D .• Zhane. Z. and Qian, H. 
Guangzhou, China 
The Advantages of Dlgital Tecbnlques In tbe Analysls of 
Metals by Optlcal Emlsslon Spectroscopy 
Eggjmann. P., Pilloud, F., SoJa, J.-P. and Cassagne, P. 
Ecublens, Switzerland 





Chairman: Tyson, J.F., USA 
Flow Injectlon-Electrochemlcal Sample Pretreatment/ 
Introduetion Tecbniques for Atomie Spectroscopy 
Lin, Y., Yuan, D., Wang, X., Yuan, P., Zhuang, Z. and 
Huane. B. 
Eujian, China (lnvited) 
Sensitivity Enhancement of Atomie Speetrometry Uslng 
Flow-Injeetion Tecbniques 
~ 
Shcnyang, China (lnvited) 
En bancement of Selectivlty and Sensitlvlty by Flow Injectlon 
Extraction Coupled to Atomie Absorptlon Spectroscopy 
Frcnzel. W. 
Berlin, FRG 





On-Line Sample Dlgestions and Extractloos for Atomie 
Speetrometry 
Tyson. J.E, Bysouth, S.R., Debrah, E., Gluodenis, T.J. and 
Grzesczyzk, E. 
Amherst, USA 
Tlme-Resolved Measurements ofDroplet-Slze and Velocity 
Dlstrlbutions of Desolvated Aerosols Produced by Ultrasonlc 
Nebullzers 
Montaser A., Clifford, R.H. and Sohal, P. 
Washington oe. USA 
Hydraullc High Pressure Nebullzatlon: A New Aerosol 
Generation and an On-Line Sample Pretreatment System 
Berodt H. and Schaldach, G. 
Dortmund, FRG 
Thermospray Nebullzer Coupled Wlth Membrane Separator 
for Argon lnductively Coupled Plasma Mass Speetrometry 
Montaser. A., Tan, H. and Cai, M. 
Washington oe. USA 
~ 
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The Determlnatlon of Ash Composltlon In Coat by Metbod ofiCP-AES 
Zhene.D.S. 
~uangdao.China 
lnductlvely Coupled Plasma Atomie Emlsslon Determlnatlon of 
Cadmium by Vapour Generation wlth Sodlum Teraethylborate (Ill) 
Reagent 
Manzoori. J .. Tao, H. and Miyazaki, A. 
Tabriz, Iran 
Analysls of Perovsklte-Type Ceramlc: Materials by Means of GD- and 
ICP-Optlc:al Emlsslon Spec:trosc:opy 
Njck:el H , Scholze, H .• Fischer, W. and Stephanowitz, H. 
Jülich, FRG 
Determlnatlon of Selenlu.m Content ln Human Halr Uslng HoUow 
Catbode AES Spectrographlc Metbod 
Szjlvassy-Vamos. Z • Lazar, J. and Horvath, M. 
VesZprem, Hungary 
Slmultaneous Analysls of Hydride Formlng and Non-Hydride Formlng 
Elements wlth ICP 
Uitbeijerse, E. and Klok A 
Zoeterwoude, The Netherlands 
Routine Oil Analysls wlth ICP-OES and Rotatlng Dlsc Electrode Spark 
Emlsslon Spectrometry: A Comparlson 
Klok A and Uitbeijerse, E. 
Zoeterwoude, The Netherlands 
Inorganlc Multi-Element Analysls Using Inductlvely Coupled Plasma 
OptJcal Emlsslon Spec:troscopy Accordlng to tbe Contract Laboratory 
Program (CLP) Quality Control Regulation 
Klok;. A. and Uitbeijerse, E. 
Zoeterwoude, The Netherlands 
Analytlc:al Posslblllties ofthe PU-7000 ICP Spectrometer fortheTrace 
Elements Determlnatlon In a Potable Water In giL 
Fudal. A and Adamiec, I. 
Gliwice, Poland 




Slmultaneous Determlnatlon of 30 Elements In the HaJr and Serum by 
ICP-AES wlth Both Nebullzatlon and Hydride Generation 
Lï.....I2.. Zhang, X .• Zhuang, L. and He. L. 
Yunnan, China 
Multi-Elemen tal Analysls In Blologlcal Samples by On-Line Pre-
concentratlon Uslng Oxine-Cellulose Microcolumn Coupled to a 
Slmultanous ICP Spectrometer 
Schramel, P .• ~. Knapp, G. and Michaelis, M. 
Neuherberg. FRG 




C-P0-12 Rapld and Accurate Wear Metal and Addltive Determlnation In 
Lubricatlng 011 
lansen· E • Knipscheer, J .H. and Nagtegaal, M. 
Ronerdam, The Netherlands 
C-P0-13 Heavy Metals ln Partlculate Matter In Norwegfan Urban Air 
Determlned by ICP-MS 
R0yset. 0., Berg, T .• Vadset, M. and Hagen, L.O. 
Lillest:r0m. Norway 
C-P0-14 Comparlson ofiCP-MS and ICP-AES for Determlnation of Metals In 
Plant Material 
R0ysetb 0., Vadset, M., Opem. M. and Ogner, G. 
Lillest:r0m, Norway 
C-P0-15 Boron Determlnation by Discontinuous Ester Methyl Borate Generation 
and AES-ICP 
kopez-Molinero. A., Ferrer, A. and Castillo, J.R. 
Zaragoza, Spain 
C-P0-16 Emplric:al Spectrometrlc Nanomole Analysls 
Mjddelb<>e. V. and Saaby Johansen, H. 
Fredriksberg, Denmark 
C-P0-17 Direct Simultaneous Muitielement Determlnatlon of Airborne Metals 
byFANES 
Hoffmann. E .• Lüdke, Ch. and Skole, J. 
Berlin, FRG 
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C-P0-18 High Sensltive Isotoplc-Chromato-Spectral Inorganlc Gas Analysls 
Funtov V.N .. Nemets, V.M. and Soloviov, A.A. 
Leningrad, USSR 
C-P0-19 Gas Chromatographic Emisslon Discharge Detector for lsotope 
Composltlon Detection 
funtov. V,N .. Nemets, V.M. and Soloviov, A.A. 
Leningrad, USSR 
C-P0-20 Analysls ofReflned Gold by Glow-Discharge Lamp Atomie Emisslon 
Speetrometry (GDL-AES) 
Porto da Sjlveira. C, and Carneiro, M.T.W.D. 
Rio de Janeiro, BraziJ 
C-P0-21 On the Absorptlon Gas Analysls Metbod Basedon Recordlog of 
Harmonies of Frequency-Modulated Radlation 
Hmelnitski. G,S. and Ulenikov, O.N. 
Tomsk, USSR 
C-P0-22 Study on the Kloetles of Sputtering of Pure Metals and Alloys Under 
Glow Discharge Conditloos 
Aolta, S., Del Monte Tamba, M.G., LoPjççolo. E. and Tomellini, R. 
Roma-EUR. Italy 
C-P0-23 Removal of Argon Lfnes by Double Voltage Modulatlon Technique In 
Glow Discharge Speetrometry 
Üleen A.. Gökmen, A. and Dogan, M. 
Keyseri, Turkey 
C-P0-24 Characterlzatlon ofTbln Organlc FUms on Metallic Substrates by 
X-ray Emlssion and Glow Discharge Optlcal Spectrometrles 
Bouyssoux, G., Caillard, F. and Romaod M, 
Villeurbanne Cedex, France 
C-P0-25 MPA as the Approprlate Model for Comparison ofThermal Lens 
Spectroscopy Methods 
Qrishko V.I. and Grishko, V.P. 
Novosibirsk, USSR 
C-P0-26 Heavy Metal Removal From lndustrlal Wastewaters by Activaled 
Carbon 
Orhan. Y. and Büyükgüngör, H. 
Samsun, Turkey 
Thursday June 13, 1991, 10.30- 18.15 POSTER SESSION 
C-P0-27 Study of Trace Elementsof Alginlte Deposlted in a Volcanic Crater 
Lake 
Wein-Brukner, A. and Benalao E 
Budapest, Hungary 
C-P0-28 ldentlftcatlon of Sourees of Lead Exposure In Saudl Chlldren Uslng the 
lsotope Ratio Technlque 
Al-Saleh. I.. Delves, T. and Taylor, A. 
Riyadh, Saudi Arabia 
C-P0-29 Spectrophotometrlc Determlnation of Total Arsenlc in Water 
Patel. K.S .. Frenzel, W. and Jekel, M. 
Berlin, ERG 
C-P0-30 Selectlve Preconcentratlon and Determlnadon ofSb(III) and Se(IV) In 
Natoral Waters Using Mercapto Resin 
Volkao. M .. Eroglu, A.E., Sahin, F. and Ataman.. O.Y. 
Ankara, Turkey 
C-P0-31 Hydride Generation Atomie Speetrometry in the Environment, ll, 
Waters 
Ba}uja-Saotos. C. and Gonzalez-Portal, A. 
Santiago de Compostela, Spain 
C-P0-32 Bloaccu mulation of Heavy Metals in Flsh 
Dodoo. D.K , Hanson, P.J. and Evans, O.W. 
Cape Coast, Ghana 
C-P0-33 Spectropbotometrlc Investlgatlon and Determlnatlon of Lantbanum, 
Neodymium and GadoUnlum Uslng Semi-Xylenol Orange 
Hafez, M.A.H., Abdallah, A.M.A. and Abdel Gbany. N E. 
El-Mansoura, Egypt 
C-P0-34 Speetrophotometrlc lnvestlgatlon and Determlnatlon of Galllum(lll), 
Indlum(lll) and ThaiUum(III) Semi-Xylenol Orange 
Hafez, M.A.H .. Abdallah, A.M.A. and Wabdao. T.M.A. 
El-Mansoura, Egypt 
C-P0-35 The Tc - Glucosazlne System Studled Through UV and IR Speetrometry 
Stella. R. Valentini, M.T.G. and Maggi, L. 
Pavia, ltaly 




Characterlzatlon by Fluorlmetrlc Spectroscopy of Chlorofyll Plgments 
in Polymerie Films 
Yasilescu M. and Tufoi, V. 
Bucharest, Romania 
Chloroplasts Embedded in PV A Films: Spectrophotometric 
Characterlzation 
Tufoj. V. and Vasilescu, M. 
Bucharest, Romania 
A Mathematica! Model for Speetrometry of Complex Formation 
Zhan~. D. 
Fuzhou,China 
C-P0-39 Spectrophotometrle Determlnation ofTungsten by Extraction of 
Thiocyanate Complex wltb 3-Hydroxy-2-Methyl-1-(4-tolyl)-4-Pyridone 
Tamhjna. B. and Brajenovic, N. 
Zagreb, Yugoslavia 
C-P0-40 Hydrolysis of Benzodlazeplnes in a Microwave and Ultravlolet 
Derivative Analysls of Thelr Benzopehnones 
Morales-Rubio, A., de Julian-Ortiz, J.V., Sa]vador. A. and de la Guardia, M. 
Valencia, Spain 
C-P0-41 Programmed Electronk Absorptlon Spectra of Dlsubstltuted 
Phenylazobarblturlc and Thlobarblturle Aclds (I) In Different Solvents 
Masoud. M.S. and El-Dessouky, M.A 
Alexandria, Egypt 
C-P0-42 Speetral Methods for Traclog the Complexes Formed on the Interaction 
of Barblturic Acid and Thiobarbiturie Acid wlth Iron (UI) 
Masoud. M.S .. and El-Dessouky, M.A. 
Alexandria, Egypt 
C-P0-43 Ultravlolet and Vlsible Spectrophotometrlc Assay of loos Cu(ll), Zn(ll) 
and Mn(II) In lts Complex Compounds wlth Antl-Inflammatory 
Nonsterold Aclds 
Bora, M .. Cotora. E., Onofrei, A. and Fetti, S. 
Cluj-Napoca, Romania 
C-P0-44 Structural Studles of Slmple and Mixed Complex Compounds of Some 
Bioelements wlth Antl-Inflammatory Nonsteroid Aclds 
Bora G .. Beu, L., Cozar, 0. and Bratu,l. 
Cluj-Napoca, Romania 




Non-Linear Interaction of the Optica! Radlation wlth the Dlspersed 
Slllca 
Gljnka Y.D .. Naumcnko, S.N., Ogcnko, V.M. and Chujko, A.A. 
Kiev, USSR 
Blnary and Ternary Complexes of Amplclllln 
Shoukzy. M 
AI-Ain, United Arab Emirates 
Spectroscopie Properties of Lantbanldes Sorbed by Polymerie Matrices 
Beltyukova. S., Balamtsarashvili, G. and Kravohenko, T.B. 
Odessa, USSR 
C-P0-48 Molecular and Atomie Spectroscopy Study of tbe 1-8-Aryl-Ethyl-
Imldazole Ethers 
Butan M" Pop, 1., Ciupe, I. and Terec, L. 
Cluj-Napoca, Romania 
C-P0-49 Mass-Spectrometry of Some New lsomersof Flurobenzotblazoles 
Majdik. C" Matei, S. and Moldovan, Z. 
C1~-Na~,Romania 
C-P0-50 Mass-Spectrometry of Some New 2,3-DI-Substltuted Nltrobenzofurans 
Matej. S" Majdik, C. and Moldovan, Z. 
Cluj-Na~. Romania 
C-P0-51 Tbe Applicatlon of Electrotbermal Atomie Absorptlon Spectroscopy in 
the Study of the Interactton of Aluminium Wlth Some Essentlal Metals 
in Rabblts Exposed to Low Levels of Al Dust 
Römn H" Theodorou, P. and Kilroe-Smith, T.A. 
Johannesburg, South Africa 
C-P0-52 Study on Meehanlsm of A tomization for Stannous Chloride on the 
Graphlte Probe Surface 
Den~ . B. and Wang, J. 
Beijing, China 
C-P0-53 lnvestlgatlon on the Practical Applicatlon ofFANES 
Pemeny. D. and Radziuk, B. 
Debrecen, Hungary 
C-P0-54 On-Line Preconcentratlon for GFAAS wlth 8-Hydroxyquinoline 
Functlonallzed SUica 
Porta. V" Mentasti, E. , Sarzanini. C. and Abollino, 0. 
Torino, Italy 









Studles on tbe Mechanlsm of Electrotbermal A tomization 1. A New 
Metbod for the Determtnation of Activatlon Energy 
Xu, T., Li.IL...Z .• Zhang, G. and Shen, S. 
Shanghai, China 
Determlnatlon of Pt, Pd, Au in Rocks by Flameless Atomie Absorptlon 
Spectropbotometry 
Pchelint5eva N. and Tsimbalist, V.G. 
Moscow, USSR 
HG-AAS Antlmony and Selenium Determtnatlon In Seawater wftb In 
Situ Concentratien in a Palladium Coated Graphlte Fumace 
Garavaelia. R. 
Milano, ltaly 
Monitoring Metal Mobillzatlon Durlng a Cbelatlon Test by Grapbite 
Fomace Atomie Absorption Speetrometry 
Romero. R.A., Navarro, J.A. and Granadillo, V.A. 
Zulia, Venezuela 
Palladium As Analyte lsofermer for Grapbite Furnace Determtnation 
of Lead and Vanadium 
Romero RA., Navarro, J.A. and Granadillo, V.A. 
Zul ia, Venezuela 
Determination of Lead and Cadmium in Human SemiDal Fluid by Elec-
trothermal A tomization Atomie Absorption Speetrometry wlth 
Zeeman-Effect Background Correction 
Jurasovjc. J., and Telisman, S. 
Zagreb, Yugoslavia 
Determlnatlon of Selenium in Coal Fly Asb by Atomie Absorptlon 
Speetrometry with Eleetrothermal Atomlzatlon Using a Mercury/ 
Palladium Matrix Modifler 
Garcia-Olalla, C., Robles, L.C. and Aller. A.J. 
Lcon, Spain 
Determlnation of Some Trace Elements in Blologlcal Materfals by 
ET -AAS Uslng Dissolutlon and Direct Solld Sampling 
Dittrich. B., Mroczek, A. and Dittrich, K. 
Leipzig, FRG 
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C-P0-63 The Quasar Project 
van l.&euwep. J.A., Mulick, A., Buydens, L.M.C. and Rommers, P. 
Nijmegen, The Netherlands 
C-P0-64 Matrix Modlflers In Analysis of Clinical Samples 
Wrobel. K. and Bulska, E. 
Waxsaw, Poland 
C-P0-65 A Study of the A tomization of Metals from Solld Refractory Surfaces 
by Grapbite Fumace Atomie Absorptlon Spectroscopy 
Greenway, G.M., Kin&..l.. Townshend, A. and Green, J.D. 
Hul!, UK 
C-P0-66 Richment and Spectropbotometric Determlnatlon ofTrace Cadmium 
Ion in Water 
Jjan-Ojan. L. and Wang, B.U. 
Hubei, China 
C-P0-67 Determlnation of Chromium In Blologlcal Samples by Grapblte 
FomaceAAS 
~ and Julshamn, K. 
Bergen, Norway 
C-P0-68 Determtnatlon ofMn, Cu, Pb, Se, Fe, Zn and Tiln Human Blopsies by 
Grapbite Fumace Atomie Absorptlon and lnductively Coupled Plasma 
Speetrometry 
Baucells, M., l.acort. G., Ferrer, N. and Roura, M. 
Barcelona, Spain 
C-P0-69 Dlfficultles in Automated Background Correction Routines and Thelr 
Relatlon to Peak Detectlon 
Janssens. F. and Francois J.-P. 
Diepenbeek, Belgium 
C-P0-70 Analytlcal Characterlstlcs in the Electrothermal Atomizatlon Studles of 
Cd, Cu, Ge, Mo, Pb, and V from Standard and Tongsten Coated L'vov 
Platforms by AAS- System Comparison, Perkin-Elmer Vs. Varfan 
Ceccarelli. C., Alvarez. M .. Rosso, M., Benzo, Z., Rosso, M., Carrion, N. 
and Rojas, C. 
C-P0-71 
Caracas, Venezuela 
Experiment Design for Esttmation of Optimum ET A Condltlons of 
Molybdenum 
Benzo. Z., Araujo, P. , Gomez, A., Sierralta, A. and Ruette, F. 
Caracas, Venezuela 









A New Attempt for Extendlng Analytlcal Range In Furnace AAS (11) 
Preliminary Research on Direct Determinatlon on Magnesium up to 100 
PPM Level Utilizlng Speetral Overlap 
~ 
Chengdu, China 
Pecullarities of Alloys Analysis by Furnace Atomie Absorption Uslng 
Spark Sample Preparation T~hnlque 
Pchelkin A I, Kharlamov,I.P. and Shipova, E.V. 
Moscow, USSR 
Atomic-Absorption Methods with Electrothermal Atomiz.atlon for 
Analysls of Semiconductlog Single Crystals and Films 
Yudelevjch l.G. and Beizel, N.F. 
Novosibirsk, USSR 
Effect of Chopping Waveforms on Slgnal-to-Nolse Ratio In D1-Lamp 
Background Correction Graphite Furnace Atomie Absorption 
Speetrometry 
Gökmeo. A. and Yalcin, S. 
Ankara, Turkey 
Applicatlon of Cbemically Modlfled Probe-Atomlc Absorptlon Speetro-
metry (CMPAAS) Determination ofBlsmutb In Copper AUoy and Lead 
by Trioctylphosphine Oxide Coated Tungsten Probe-AAS 
Bo-Xin&. X .. Ming-Neng, S. and Yu-Zhi, F. 
Shanghai, China 
Determlnatlon of Fe, Zn, Mg, Mn, Se aod Cr in Dlet Samples by AAS 
After Acid Digestion 
As&haar. F. and Julshamn, K. 
Asker, Norway 
Direct Determlnatlon of Arsenk in Petroleum Products by Electro-
tbermal Atomie Absorptlon Speetrometry 
Michelot. S. and Dos Santos, N. 
Rueil-Malrnaison Cedex, France 
Metal Levels in WboleBlood of Metallurgie Weiders by EAA-ETA 
Vr;sconcelos. M.T.S.D., Machado, A.A.S.C. and Silva, P.A.P. 
Porto, Portugal 
Thursday June 13, 1991, 10.30 - 18.15 POSTER SESSION 
C-P0-80 
C-P0-81 
Grapbite Furnace AAS Determlnatlon of Lead in Human Serum Uslng 
Ramp Heatlng Program 
Kareosha K. and Shivapoor. Z. 
Teheran, Iran 
Determlnation of Trace Metals in Vacuum Distillates of Petroleum by 
AFSIICP and AASIET A 
Sokolova, B and Fisera, M. 
Bratislava, Czechoslovakia 









MOLECULAR SPECTROSCOPY: ANALYTICAL APPLICA TI ONS 
Chainnan: Martens, H., Norway 
Near-IR FT -Ra man Spectrometry: A spects of Quantitative 
Analysls Applled to Pbarmaceudcals 
Deeley. C M. and Spragg, R.A. 
Beaconsfield, UK 
FT-IR Studles of Wood Weatberlng 
Anderson, E.L., Pawlak, Z., Owep. N and Feist, W.C. 
Provo, USA 
Quantitative FTIR Analysls of Binary and Ternary Mixtures 
of Compounds 
de la Guar<Jja. M and Garrigues, S. 
V alencia, Spain 
Tbe Unambigous Reeoverlog of Ammonia In Air Samples 
Bicanic D., Sauren, H. and van Asselt, C. 
Wageningen, The Netherlands 
Detection of Ammonia· C02 Laser Photoacousdc Spectro-
scopy Compared to Conventlal Spectropbotometry 
Solyom A.M, Gy, Z .• Anglei, G.Z., Miklos, A., Bicanic, B. and 
Lubbers,M. 
Budapest, Hungary 
Determination of Trace Copper With Extraction Pboto-
acoustic Speetrometry 
Den~. Y.-Z. and Ye, M.-W. 
Hubei, China 
Use of Alizarln Red Sulpbonate (ARS) In the Spectrometrlc 
Determlnation of Pbosphorus 
Abdallah A M., Khalifa, M.E. and Aki, M.A. 
Mansoura, Egypt 









ICP- MS: APPLICA TI ONS 
Chainnan: Paul, M., FRG 
U se of lsotope Dlludon Analysls In lnducdvely Coupled 
Plasma Mass Speetrometry 
Chiba K , Umeda, H., Inamoto, I. and Saeki, M. 
Kanagawa, Japan 
Appllcadon of Graphlte Furnace - ICP-MS to tbe Analysls of 
Petroleum Samples 
Olsen. S.D., Ringdal, 0 . and Hulmston, P. 
Stavanger, Norway 
Comparlson of lnducdvely Coupled Mass Speetrometry 
(ICP-MS) Witb Otber Techniques for tbe Determlnation of 
Ultra· Trace Elements In Human Serum 
Vanboe. H., Versieck, J. and Dams, R 
Ghent, Belgiwn 
Comparative Instrumental Multi-Element Analysls IV. An 
Evaluatlon of Tbree lnducdvely Coupled Plasma Based 
Spectrometrlc Metbods for Characterlslng Natura! Waters 
Sansoni. B., Panday, V.K., Bnmner, W. and Klinkmarm, A. 
Jülich, FRG 
Muitielement Analysls of Cattie Feed and Animal Tissues by 
ICP-MS Followlng Microwave Dissolodon of Samples 
Crews. H.M., Aldus, A., Baxter, M., Burrell, A., Owen, L., 
Robinson, C. and Massey, R 
Norwich, UK 
Laser Abladon for ICP/MS Analysls ofRadioactive 
Materlals 
Babelot. J.-F., Closset, J.-C., Garcia, J.I. and Koch, L. 
Karlsruhe, FRG 
Determlnatlon of Trace ElementsIn Steel by Laser Ablatlon-
ICP-Mass Speetrometry 
Yashubara. H., Okano, T. and Matswnura, Y. 
Chiba, Japan 













Factors to be Consldered in the Preparatlon of Single and 
Multi-Element Standards for ICP Speetroscopy 
Kocbedak;ota N 
Edison, USA 
NUCLEAR TECHNIQUES: DEVELOPMENTS AND APPUCA TION 
Cbairman: Steinnes, E., Norway 
Sourees of Errors In Analytlcal Gamma-Ray Spectroscopy 
De Brujn. M and Blaauw, M. 
Delft, The Netherlands (Invited) 
The Role ofNuclear Methods in the Certiftcatlon of 
Elemental Concentrations in NIST Standard Reference 
Materfals 
Oreenbere.R. 
Gaithersburg, USA (lnvited) 




Radioactive Elements from Different Sourees as Tracers in 
DitTerent Marine Environments 
Holm E. 
Lund, Sweden (lnvited) 
Determinatlon of Al-26 Using a Low-Level Llquld 
ScintiUatlon Counter 
Bj~mstad, H.E., Ouehton. D. and Salbu, B. 
Às,Norway 
Friday June 14, 1991 
6. 
11.15-14.45 ORAL SESSIONS 
A New Radloehemlcal Metbod for Slmultaneous Delermi-
nation ofl",:IAOPu and :utpg In Envlronmental Materfals 
Uslng Low Level Llquld ScintiUatlon Speetrometry 
Yu-fu, Y., Bj0mstad, H.E. and Sa!bu. B. 
Às, Norway 
D-4. ATOMIC ABSORPTION SPECTROMETRY: APPLICA TI ONS D 






Hydride Atomizatlon for Atomie Absorption Speetrometry 
Dedina. J. and Welz, B. 
Praha, Czechoslovakia (Invited) 
Determlnation of Hydride-Forming Elementsin Metals by 
Flow lnjection Atomie Absorption Speetrometry With On-
Line Matrix lsolation 
Tyson. J.F., Kibble, H.A., Offley, S.G. and Seare, N.J. 
Amherst. USA 
The Determination of Tin In Complex Environmental 
Samples by Hydride Generation Atomie Absorptlon 
Speetrometry 
Shrader. D, 
Wood Dale, USA 
Hydride Generation Atomie Absorptlon Speetrometry From 
Alkaline Solutions. Applicatlons 
Wjckstr0m. I., Lund, W. and Bye, R. 
Oslo, Norway 
A Practical Approach to Automated Ultra-Low Level 
Mercury Determlnations 
Shrader. D 
Wood Dale, USA 




Detennination of Trace Amount Hg in Antimony by Hitachi 




Detennlnatlon of Copper In Concentraled SUver Nltrate 
Solutions by Two Methoeis of Flow Injection-Flame Atomie 
Absorption Speetrometry 
Debrah, E., Hinds. M. and Tyson, J.F. 
Ottawa, Canada 
Protocol for the Design and Interpretation of Metbod 
Evaluation In AAS Analysis 
Christensen J.M., Poulsen, O.M. and Holst, E. 
Copenhagen, Denmark 
SOCIAL PROGRAMME 
Sunday, June 9, 1991 GRIEG HALL 
18.00-19.30 Opening Programme 
19.30 
Causerie: Norway and Bergen; Pastand Present 
Presentation ofEdward Grieg's music 
Reception by Invitation of the Mayor of Bergen City 
All participants and accompanying persons are invited. 
(free of charge) 
Monday, June 10,1991 GRIEG HALL 
19.00-20.00 Evenlng Entertalnment 
Norwegian Folklore and Folk Music 
All participants and accompanying persons are invited. 
(free of charge) 
20.00-24.00 CSI-Ciub (Canteen ofThe Directorale ofFisbery) 
Strandgt. 229 
A meeting place for participants and accompanying persons. 
Beverages (also beer and wine) and simple meals at heavily subsidized CSI-
prices. 
Tuesday, June 11,1991 
GRAND RESTAURANT Olav Kyrresgt. 11 
20.00 Cheese and Wlne Party 
Taste selected Norwegian cheeses served with bread, crackers and a 
selection of non-aleohotic beverages. 
Pardeipants of the XXVll CSI will be travelling to Norway from many 
areas where wine is produced. If you are interested in sharing wine from 
your home region with your colleagues (as wellas tasting wines perhaps 
previously unknown to you) please brlng lt wlth you. 
All participants and accompanying persons are invited. 
Per person NOK 75.- (Wine NOT included) 
BIJLAGE 

Dear colleagues r 
The methods of ultrasensitive deleetion of gas impurities in 
pure technological gases by laser induced fluorescense have been 
devised in the Instilule of Physics of Leningrad State University. 
The melhods elaboraled are characterized by uniquely low deleetion 
limils. Such low concenlralions of inorganic gases are indetermi-
nable by any other melhods. For example lhe methods elaborated un-
der laboratory conditions permited lo deleet 0.3 ppb (3 · 10-o mol.%) 
of neon in helium or 0.5 ppb of nitrogen dioxide (N02 ) in rare ga-
ses, in nitrogen and in air. 
It is widely l<nown that the significanee of lhe purity of gases 
used in science and industry (e.g. in controlled lhermonuclear reac-
lion, roeket and microelectronics lechniques) increases incessantly 
now. However, the absence of sensilive apparatus for impurity con-
tent control in 0.1 - 1 ppb level restrains the development, elabo-
ration and application of new methods of deep purification of gases 
as well as new technologies using these gases. We don'l use the pre-
liminary impurity accumulation hence the analytica! method affered 
is greatly raster which is very important for the gas purity on-line 
control over a mass line production of expensive high purity gases. 
A conlactless and sterile monitoring notdisturbing technological 
processes in volume isolaled (SMIF) is actually possible . 
We are interesled in lhe developmenl of mulually beneficial con-
lacls. The elaboralion of melhoJs for ulLrasensilive deleetion of 
impurilies of hydrogen, nitrogen, oxigen, CO, C02 , hydrocarbons, NO, 
S02 , chlorine, rare gases, aloms of sulfur and phosphorus, many hyd-
rides and halogenides as well as deleetion of molecular radioals 
(CN, CH, OH, SO, CS, NH et al.) in technological gases or air is 
possible on the basis of our knowledge and experience . Moreover, the 
method which we are applying can deleet a metal traces up to ~0.01 
ppb in gas phase or in condensed phase (solutions, powders, solid 
samples). 
The team-worl< might result in creation of the principled metho-
dical essence of laser-induced fluorescence analyzer for trace gase-
aus impurities in gases . Another cooperation forms are possible. 
We will be very glad to get Your response. Contact address 
Alexander A. Bol'shakov, Nicolay V. Golovenkov 
Institule of Physics, Leningrad State University, 
Ulyanovskaya 1, Petrodvorets, Leningrad, 198904, USSR 
FAX: (812)-420-0954 or 420-0628 
PHONE : (81 2)- 420-0778 
We wculd be k indly gt<:I.IR.ful H You coJ.ld also cir<~!late wr infomnlicu Lo yuur: 
colleogues who ore cumernoo. 
Dear provider of science-intensive technologies! 
We could offer our assistance to you, werking out specific methods 
which you need for the detection of trace impurities in the gas 
phase and creating the analyzer you need based on our method. 
We have available knowledge and experience which allow us to join 
wtth you to work up ultrasensitive analytica! methods for any ga-
aeou3 impucity. Our ideas are protected by two soviet patents. We 
could license our production rights, concluding a contract with 
your organization to produce a series of fluorescent analyzers. 
Our devices will be characterized by low detection limit, high se-
lectivity , recording time of ~1 min., will include an L-like la-
ser- f l uorescent head {~350 mm, ~290 mm, ~1 kg ) and a module of re-
gistering electronles combined with a pulse power supply (~250x300 
x300 mm, -3 kg) . They will be able to conneet with a computer for 
treating the collected results and centrolling of the technologi-
cal process. 
We would highly appreciate receiving the description of your conc-
rete analytica! task in definite terms. In any case, communicate 
to us what problem you'd like to ~olve. We could take into consi-
deration your tnterests. within reasonable limits, even in the un-
lucky case that you could not finance our designs . However, the 
success and duration of the development of our investigations de-
p e nd on your investment . We are ready to give your problem first 
priority . 
In order to do this, we plan during the first year to perfect the 
specific analytic method, meeting your requirements for tomorrow, 
on our laboratory- scale model of the analyzer. The eest of this 
program is calculated as$ 50000. We arealso looking forward to 
collaborate with you during the secend year and to create a reli-
able, simple-to-operate, exPerimental model which can be transre-
red to vour oreanization and which can be used as a prototype for 
mass- production. The latter part of our investigation is estimated 
at $ 45000 only. Perhaps we will succeed in completing whole pro-
cess within a year and a half in all. The estimated values are mi-
nimum and are based on a cheap soviet labor costs . As you know, we 
have presently the deelslons of the Soviet Government about prote-
ctlog foreign investments in the USSR and forming a Free Enterpri-
se Area in the Leningrad region . · 
Thus, we invite you to co-operate in making ultrasenaitive, highly 
-selective, fast, compact, e~sily-operated analyzers witbout any 
analwn1e in the world which will firstly solve your problem very 
well, meeting your needs most exactly, and will secondly be able 
to compete, doubtless being profitable in mass production . 
We could also assist you to work out some other problems . It is 
possible to create stationary set-up for remote senslng based on 
the metbod we propose, for example, the sterile detecting of gase-
ous impurities would become accessible to pure technologies proce-
eded in active volume isolated or ecologlcal monitoring the envi-
ronmental air in large area at once from high-altitude point. We 
could analyse aerosols and the condensed phase (solutions, pow-
ders, solid samples) by our method using laser ablation, a grapbi-
te furnace , a pulsed-glow discharge or a hollow-cathode plasma for 
vaporization. 
We would be very glad if you took an interest in our methods. We 
would be greatly pleased if our centacts resulted in mutually be-
nefical co-operation . Looking forward to hearing from you soon . 
Sincerely Yours, 5.06.91 
Alexander A. Bol'shakov 
